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A simple and effective means of obtaining 
infinite speed variation on running 
machinery. 

Vertical and horizontal units available in 
either our “‘ Klosed'’ or open type gears, 
with powers up to 130 H.P. and ratios up to 
16-1. Unit can be adapted to floor, ceiling or 
wall mounting with either handwheel, push 


button or fully automatic control. 


WRITE FOR PUBLICATION 253/! 


MS CROFTERS BRADFORD” 
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Automatic Programme 
Control Unit for repetition 
production, 


16 cutter speeds available. 
Powerful driving motor, 
ideal for T.C. tools, 


Large rigid work-table with 
wide prismatic bearing 
surfaces. 


Push-button control panel 
for manual control. 


Hydro-mechanical infinitely 
variable Feed Drive for 
accurate control of feed 
with minimum effort. 


Independent automatic cam 
control of table in all three 
directions. 


Knee support pillars auto- 
matically clamped and 
unclamped. 


Robust and rigid construc- 
tion of Base and Frame 
eliminates all distortion 
and vibration. 


Whether your production is concerned with repetition milling, batch 
milling, or heavy milling of individual components, here is a range of 
new milling machines which will interest you. 

For repetition work, the operator has only to load the machine and 
start the automatic work cycle, which will exactly and automatically 
repeat all the feed movements pre-set on it. 

Profile milling of batch quantities can also be carried out without 
operator attention, the Electro-Hydraulic Tracer Control Unit 
copying from a template or model in two dimensions with extreme 
accuracy. 

Heavy milling of individual components is facilitated by the push- 
: ; button control panel; this enables the operator to work within the 
HELLER FH 160 ' finest limits at a high rate of production. 

Write for a catalogue to-day. 


man 


FACTORED MACHINE DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 
Telephone; Coventry 40351 


396Fa2 
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VERTICAL MILLING MACHINE 


with combined sliding and swivelling head .... 


This massive, powerful and versatile machine, with its sliding and swivelling 
head, makes light of heavy duty die and tool work at The Enfield Cycle 
Co. Ltd., Redditch. Table has reversible automatic feeds and quick-power 
traverse in all three directions. Speeds and feeds changed from front of 
machine. Direct — dials. Twelve speeds from 29/520 r.p.m., or altern- 
atively 36/638 r.p.m. Twelve feeds, } in. to 20 in, per minute. Quick and 
fine hand adjustment to spindle, which swivels through 90°. Table working 
surface 53 in. x 144 in. 


JAMES ARCHDALE & CO. LTD: BIRMINGHAM - 16 
SOLE SELLING AGENTS: ALFRED HERBERT LTD., COVENTRY 
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At first sight, wholly irrelevant, but those of us with growing sons 


know, only too well, the full import of the phrase... ‘O.K. Dad 


—it’s a piece of cake!’ It implies, at once, absolute 
confidence, a certain facility for doing a job quickly and well. In 


other words . . . ‘it’s as good as done!’ There’s nothing more to add, is there? 


BIRMINGHAM LONDON MANCHESTER GLASGOW NEWCASTLE-UPON-TYNE 
SM/MC 2337 
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Diverse scientific instruments incorporating 
moving parts on bearing surfaces of hard 
materials such as sapphire, ruby, agate, or 
even ciamond., These hard materials are 
cut, ground, lapped and polished with diamond 
impregnated tools. Because of its purity 
and accurate grading, Diadust is specified 
for these and many similar operations, 


VAN MOPPES & SONS (DIAMOND TOOLS) LTD 
BASINGSTOKE - HAMPSHIRE - ENGLAND 


Telephone : Basingstoke 1240 Telegrams : Diatipt, Basingstoke 
TRADE MARKS DIATRU DIANYF DIATUF DIATIPT - DIADUST DIAFORM DIADEX DIATHHREAD DIATORC 
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BRAKES, viewed 


as heat engines 


Since the majority of brakes fitted to road 
vehicles are bought from specialists such as 
ourselves, there is a tendency to regard them as 
being like so many other items, components 
which function merely as pieces of mechanism. 
In order to understand the problems of brake 
design and performance, it is desirable that this 
outlook should be modified. Brakes must be 
considered as being a form of heat engine 
having a heavy-duty task to perform, since, 
under conditions almost unpredictable, and 
often based upon conjectures which are almost 
improbable, they nevertheless perform the 
nearly impossible. 

They are not, of course, true heat engines in 
the benevolent sense, because they are not 
constructive translators of heat into useful 
work, or work into useful heat. On the other 
hand, they are simply there as ‘negative’ heat 
eugines, to dissipate mechanical energy, just as 
a refrigerator is there to dissipate heat. 

The amount of energy handled by brakes is not 
generally realized. Whereas an engine—massive, 
heavy and complex, the subject of great 
precision in its essential parts and always 
accompanied by a host of ancillaries — gives 
out the power which, on the level and in not 
so short a time, builds up the momentum of 
the car, the brakes, though compact, relatively 
light and simple units, are on the other hand 
expected to check that momentum in a fraction 
of that time. 

As a result, the energy passing through the 
brakes is the equivalent of many times the 


horse-power developed by the engine. In 
present-day brakes, and probably in brakes for 
many years to come, that energy is dispersed in 
heat, yet under conditions which are almost 
antagonistic to its dissipation. 

The energy dissipated in six crash stops by a 
fast car is equivalent to the energy required to 
lift a man a distance equal to the height of 
Mt. Everest above sea-level. 

The problems arising out of this rapid heat 
dissipation are many. 

So far as present practice is concerned, the 
first consideration is to get plenty of air to the 
brakes, thus they are cooled by forced convee- 
tion plus a certain amount of radiation. 

But when the car is at rest after a crash stop, 
the forced convection is replaced—in the 
absence of the airstream——by a much less 
efficient convection, so that the rest of the 
cooling is effected by radiation, conduction 
being negligible, and a second brake application 
may find the brake still hot. 

Many brakes must owe their very survival to 
the obliging fact that the rate of radiation goes 
up so rapidly in relation to temperature, for a 
rise of 20°., in absolute temperature relative to 
the surroundings doubles the amount of heat 
radiated. 

What we need, in addition to good cooling, is 
some kind of ‘reservoir’ which will absorb 
some of the heat and dissipate it later. 

The greater the effectiveness of these processes, 
the lower the temperature of the brake surface 
and brake lining, two most desirable factors, 
since they influence the whole efficiency of the 
brake under strenuous conditions, and, of 
course, its durability. 

In some later essays, factors of design, and 
some others, will be discussed. 
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SIMPLIFICATION & IMPROVE 


Here is the compact Thompson front suspension 


ball joint used on Ford cars. 


Combining the steerin wivel and the suspension link articulation, 


it greatly simplifies design, manufacture ind maintenance. By its 


compactness it enables the swivel to be built in nearer to the plane 


of the wheel without interfering with steering lock, and it is, of 


course, self-aligning 


Thompson 
BALL-JOINT SUSPENSION 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, LEAMINGTON SPA, ENGLAND 
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Taking our 
own medicine 


Our own Worm Units are busy at work 
all over our Milnrow factory. And you’d 
think someone had given us summat for 
nowt to see how pleased we are about it. 
It’s partly pride—they’re our own Worm 
Units — but mainly because they do the 
various jobs so very well. They’re made to 
a formula which includes efficiency (a 
Holroyd Worm and Wheel hold the 
world record), reliability, and 50 years’ 
experience. This prescription might do you 
a power of good, and it can be... 


MADE UP FOR YOU IN A FEW DAYS 


A Standard Type Holroyd Worm Reduction Unit can 
be made up from stock, packed, despatched, and 
delivered to you within a few days. Worms, wheels, 
and special units made to order take a bit longer. For 
information on Worm Units and applications (and 
we’re discovering new ones every day, like the Goods 
Lift in the illustration) drop us a line at Milnrow, 
Lancs. We'll be glad to help you all we can. 


Holroyd 


WORM REDUCTION UNITS 


JOHN HOLROYD & COMPANY LIMITED 
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DONCASTERS for DROP FORGINGS 


in large or small quantities 


DONCASTERS © 
izzs D | 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 
FORGINGS - DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 
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test 


irst. fill up with Shell) with IC.A. Do not expect an i 
improvement, but second, fill up with Shell again. This wil 
bance to work on the deposits already in your cy 


The invitation a million 


people accepted 


REMEMBER THIS INVITATION? We put 
it into our advertisements seventeen 
months ago, when we had just intro- 
duced our new additive I.C.A into 
Shell. We wanted motorists to try 
Shell with I.C.A — to form their own 
conclusions about it. Hence this invita- 
tion—the famous “ two-tankful test ”’. 
A million people accepted. 

The result? A million people are 


THAT'S 


convinced that Shell with I.C.A is the 
most completely satisfactory petrol 
they have ever used. 

If you’re not one of the million, we 
offer you the invitation again: try 
We predict 
second tankful of 


the two-tankful test. 
that on your 
Shell with ILC.A you will notice 
definitely smoother running and fuller 


power. 


THE MOST 


POWERFUL PETROL 
YOU CA 


N BUY 
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Flexible pipes 
by DU NLOP 


on any problems concerning installation of flexible piping. Write please to:— 
COVENTRY TELE"HONE: COVENTRY 64171 


Dunlop technicians will always advis 
DUNLOP RUBBER COMPANY LIMITED ST. GEORIE'S ROAD 
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Gauging three external diameters 


simultaneously on rear axle pinions 


Photo courtesy Ford Motor Company Lid 


the way to better external measurement 


GREATER ACCURACY 

The Solex Self-locating Cee Gauge, 
having no fixed working surface, 
allows accurate and rapid multi- 
dimensional measurement entirely 
free from errors caused by worn 
work tables or presentation of the 


part. 


Solex—the pioneers of air gauging 


MUCH SIMPLER TO USE 

The Solex Self-locating Cee Gauge 
gives clear, instantaneous readings 
of the utmost accuracy independent 
of the operator’s ‘feel’ or skill in 
presenting the part to the gauge. 


install SOLEX self locating Cee Gauges 


GREATER VERSATILITY 

The Solex Self-locating Cee Gauge 
exists in three sizes cov ering oO + 
and its rugged toM_ unit gives 
magnification — olf 412,000 Of 
“4,000 as required, The Gauge 
measures outside diameters, lengths 


or thicknesses 


L GAUGES) LTD 


72 Chiswick High Road, London, W.4 
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Dealing with sticky engineering 
problems isn’t nearly as diffi- 
cult as it used to be. Once the 
scientist gets really immersed in 
his subject, it doesn’t take him 
long to find what’s gumming 
up the works. And when it 
comes to thinking up new ideas 
for saving time and trouble, 
science has by nomeans scraped 
the bottom of the barrel. 
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Engineers who have to go deeply into things 

with the aid of radiography find that it pays to 

use ILFORD Industrial X-ray films — it’s 

one way of ensuring that their best-laid schemes won’t come 
unstuck. By the way, the ILFORD booklet “ X-ray Films, 
Screens and Chemicals for Industrial Radiography” is a 
treatise in miniature on this important branch of non- 
destructive testing. Write for a free copy today. 


ILFORD LIMITED ILFORD LONDON 
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THE CACO M.I. OIL SEAL 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


Deep rim affords perfect Spring Retention. 
Large Face Angle brings Sealing Edge well 
below spring. 

Knife edge Contact at Sealing Point. 
Sealing Point stiffened against local deformation 
by large included angle. 

This section stiffened to prevent deformation 
under load. 

Shaft angle gives adequate clearance. 

Flexible Web. 

Gaco Skin affords better fluid tight fit in 
Housing. 


“HAIRLINE” LIP CONTACT! 


ANGUS OIL SEALS 


GEORGE ANGUS & [ED 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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‘DRIKOLD’ 
REFRIGERATION FOR 


TRANSPORT BY ROAD 


meets all the user’s needs. 

*‘DRIKOLD’ does not reduce the payload ; 
| is simple and inexpensive ; 
does not require skilled operation 
Or maintenance ; 


is completely reliable in operation ; 
is hygienic and free from mess. 


Full technical service is offered. 


Before ordering or building Refrigerated Vehicles look into the outstanding advantages of ‘DRIKOLD’ 


the solid carbon dioxide—dry ice— 
sold by Imperial Chemical Industries Ltd. 


Enquiries to: 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S8.W.1 
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I'm top quality 


v 
Gloucester 


- day thousands of blackheart malleable castings flow from the 
mechanised line of Gloucester Foundry—every one to the customer’s most exacting 
requirements, each with the easy machining qualities that mean lower production costs 
for the user. 

Gloucester Foundry has an unrivalled capacity for large outputs and speedy 
service. It has one of the few elevator-type electric furnaces that allow blackheart 
castings to be annealed in 48 hours instead of the usual 9 days. Call in Gloucester 
about that next casting job—grey iron as well as blackheart—and save yourself time 
and money. 


the 


GLOUCESTER FOUNDRY LTD., EMLYN WORKS, GLOUCESTER : 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Led.) - GOOD CASTINGS 74 


Telephone ; Gloucester 2304) Telegrams Pulleys Gloucester 
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Photograph by courtesy of Ford Motor Company Limited 
When safety is vital, and efficiency 


must never be in doubt, the ability of a 
nut to stay put is of paramount importance. 
Ford Motor Company Limited choose Philidas., 


anu 


the nuts that stay put 


Division of Whitehouse Industries Ltd., Ferrybridge, Yorks. Tel. Knottingley 320. 


London Office. 6 St. James Place, S.W.1. Tel. Hyde Park 9248/9. 


Self-locking nuts, for the Automobile, Aircraft, Electrical and Engineering Industries. Wheel Nuts, Anchor Nuts, Strip Nuts, ete 


PH/100/3 
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Plan your 
future models 


AC OIL FILTERS AC SPARK PLUGS 


AC AIR CLEANERS AND 
SILENCERS 


AC INSTRUMENTS 


AC THERMOSTATS 


VIRTUALLY EVERY BRITISH CAR has one or more 
AC Components designed into it on the drawing- 
board. We'll gladly help you plan a new design or 


modify an existing one. 
Write to: 


AC-DELCO DIVI rr GENERAL MOTORS LTD., DUNSTABLE, BEDS. 
Telephone: s 1166. And Broadgate House, Coventry. Telephone: Coventry 40491 


AUTOMOBILE ENGINEER, June 1955 


7 
| 
ONY 
with 
i» 
AC FUEL PUMPS 
~ — ene 
| 
20 


dimensional accuracy, 
good surface finish, 
soundness and freedom 


from hard spots” 


say 


The Villiers Engineering Company Ltd., purchase several types of Harper 
Castings, including camshafts in Meehanite. They say: ‘‘In regard to all 
castings supplied our experience shows that the castings are characterised 
by dimensional accuracy, good surface finish, soundness and freedom from 
hard spots. The percentage of castings rejected is extremely low, and we a 
have found consistently good machining characteristics. bes 
We choose Harper castings firstly for quality i 
and secondly for reliability of delivery. We 
have dealt with Harpers for many years, and 
we consider that they have contributed to a 
considerable extent to maintaining the high 
reputation of Villiers engines, which are sold 
in very large quantities throughout the 
world’’. 

Harper quality covers iron castings, and also 
metal pressings, machining, enamelling and 
other finishes and sub-assembly work. 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone. WILLENHALL 124 (5 lines) Grams: HARPERS. WILLENHALL WILLENHALL 


\¢ LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1_ Tel.: TATE GALLERY 0286 
MANCHESTER OFFICE: c/o. B. J. Brown & Partners Ltd., 248/9, Royal Exchange, Manchester, 2 
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MAKING THE HEAT GO ROUND... 


AND 


OUTS 


of Forced 


Air 


Circulation 


If a Forced Air Circulation Furnace is to fulfil its function correctly, it 

must be designed so that the heat is used as fast as the charge will absorb it. 

This is one of many points on which Wild-Barfield experience is of the utmost value. 
To appreciate the contribution these furnaces could make to the efficient and 


economical heat-treatment of your products, write for illustrated literature. 


FORCED AIR CIRCULATION Furnaces 


WiILD-BARE IE LD 


WILD-BARFIELD FOR ALL HEAT-TREATMENT PURPOSES 


Wild-Barfield Electric Furnaces Limited, Watford By-Pass, Watford, Herts. ‘Phone: Watford 6091 (6 lines) 
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GREAT BRITISH 


To Serve the Worlds Air Routes 


RENFREW 


LIMITED SUPPLIERS OF ALUMINIUM eves 
“a TO THE AIRCRAFT INDUSTRY 
HILLINGTON Telephone HALFWAY! 3391 
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At a well-known spring makers, using RTB 


spring steel; scrag-testing and checkin 
pring g g 4 


deflection rate of laminated rear springs. 


RICHARD THOMAS & BALDWINS LTD., 


A MEMBER OF THE RTSC GROUP 
RTSC HOUSE, PARK STREET LONDON, W.1, ENGLAND 
& PANTEG WORKS , PONTYPOOL, MON 


— 


Since its introduction to the British Motor Industry five 
years ago, the Laycock-de Normanville Overdrive has firmly 
established itself as the only really satisfactory Overdrive for 
British Cars. This is evident by the fact that it is now 
available on 22 of Britain’s finest cars. 
% Complete control by the Driver. ye Full Power- 
sustained change. ye Engine braking in all gears at all 
speeds. ye Petrol economy. ye Reduced engine wear. 
% Reduced driver fatigue—are the six points that give the 
Laycock-de Normanville Overdrive its supremacy. 
Ask your dealer for a demonstration run, once experienced, your 
choice is clear—a car with Overdrive—The Laycock-de Normanville 
Overdrive. 
A postcard will see a fully descriptive leaflet mailed to you by return. 


Manufactured by: LAYCOCK ENGINEERING LTD. (#24, 
TION under exclusive licence from AUTO TRANSMISSIONS LTD., COVENTRY 


yon BAR Electrical controls by JOSEPH LUCAS (Electrical) LTO 
j Say Enquiries to: LAYCOCK ENGINEERING LTD., OVERDRIVE AND 
aaera TRANSMISSION SALES DIVISION, WESTMINSTER BANK CHAMBERS, 

16, HERTFORD STREET, COVENTRY. WORKS : SHEFFIELD, 8 


The Laycock-de Normanville Overdrive is available on the following cars :— 
Austin Healey, Bristol 405, Doretti, Humber Hawk, Jaguar Type ‘M’, 
Jaguar XK140, Jensen Interceptor and 541, Sunbeam Alpine, Standard 
Vanguard and Vanguard Diesel, Sunbeam Mk. Ill, Triumph Renown, 
Triumph T.R.2. 


Conversions arranged : 


Ford Consul and Zephyr, | G. E. Neville & Son Ltd., 
Vauxhall Velox and Wyvern | Mansfield, Notts. 


Austin Princess, A.90, A.70, | Jensen Motors Ltd., 
and Sheerline. | West Bromwich. 
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TEMPERING 
SECONDARY HARDENING 


AGEING 
ANNEALING PROCESS HEATING 


NITRIDING EQUIPMENT 


Write for further information. G.E.C. technical engineers will gladly give FURNACES + HIGH FREQUENCY - INFRA RED 
specific advice on your individual problems. 


THE GENERAL RUC co. LTO., MAGNET HOUSE KINGSWAY, 2. 
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Machinery Enthusiasts ~~ 
There isn’t much they don’t know about that machine of theirs. 
But when it comes to industrial machinery, Wards are the people 
to consult. New or secondhand, Wards offer a range of plant and equipment so wide that the 
task of the machinery buyer is considerably eased. 
In the field of new machinery, Wards is a shop window for well-known makers. In the 
reconditioned field, they have an enviable reputation for skilled and knowledgeable 
workmanship which gives a new lease of serviceable and trustworthy life to secondhand plant. 
The machinery user who deals with Wards seldom has to look further for his needs. 
The supplying of industrial machinery is just one activity of the Ward Group of Companies 


whose products and services cover almost every branch of industry. 


servine wousrer aroun re W. WARD LTD 


Head Office: ALBION WORKS - SHEFFIELD London Office: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND W.C.2 
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RIS 


Patent application 6907/48 


Proved in service, the Silentbloc-Harris Con- 
centrated Pressure Spring Shackle is now a 
standard fitting on a number of popular 
production cars. 
If one of the range of sizes available does not 

fit in with your layout we will be glad to design 

= a complete shackle unit for you. 
MANUFACTURER’ 
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“ZEELOCK’’ SERRATED BLADE MILLING CUTTERS 
“MITIA’’ CARBIDE CIRCULAR SAWS FOR PLASTICS 
HIGH SPEED STEEL METAL SLITTING SAWS 

HIGH SPEED STEEL CUTTER BLOCK KNIVES 
CIRCULAR AND BAND SAWS FOR WOOD 
“HARDOMETER’’ HARDNESS TESTING MACHINES 
“CRYPTO-ATLAS'’ BANDSAWING MACHINE 


SPEEDICUT WORKS, CARLISLE STREET EAST, 
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MOULDED BREAKE LININGS 


CAPE ASBESTOS CO.LTD. 
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Industrial concern decides 


research staff more or less earn keep. 


Dows where we make CAPASCO 


brake linings, we sometimes wonder about 


our research staff... They take up 


space ; consume light, heat and food ; 


even take home money ; and the 


only time we hear from them is when 


they bring us their latest masterpiece to 


be tested, 


That, of course, is when we have to admit 


that a research department does justify 


its existence. In fact, without these 


chaps, and their visions of brake linings 


yet to be, the unique qualities 


associated with CAPASCO braking 


would never have been developed 


in the first place. 


LAPASLA 


MOULDED BREAK E LININGS 


114-116 Park Street, London, W.! 4 Tel: GROsvenor 6022 
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The 7 inch Heavy Duty Sander 


Built for long life and hard work, 
the B & D Sander rubs down old paint, 
leaving the surface satin-smooth. 

Fast, versatile, adaptable B & D 
Sanders cut time and costs on both pro- 
duction and maintenance work. 


Built for many jobs 


Here’s a tool that’s really versatile... it’s built to 
sand, surface, de-rust . .. smooth down rough welds, rub down 
paint on wings or body panels prior to re-spraying . . . ideal 
for all body construction and general maintenance work. 
You must have many uses for this tough, dependable Sander, 
made by the world’s largest manufacturers of portable elec- 
tric tools for all industries. Other B & D tools include, Saws, 
Drills, Hammers, Screwdrivers, Bench & Portable Grinders, 


Quicker and Better with 


Decker 


PORTABLE ELECTRIC TOOLS 


Write for catalogue. Demonstration of any tool on request 


BLACK & DECKER LTD HARMONDSWORTH MIDDLESEX 


TOWSON, U.S.A »- TORONTO, CANADA - SYDNEY, AUSTRALIA - MEXICO D.F. SAO PAULO, BRASIL 


Smee's 7/53 
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DORMER 


CUTS COSTS FIVE WAYS! am 


LONGER LIFE 


FASTER SPEEDS 


MORE ACCURATE 
PERFORMANCE 


‘LESS 
TOOL-CHANGING 


LESS RE-GRINDING 


SHEFFIELD 
DORMER TOOLS ARE OBTAINABLE FRO YOUR USUA ENGINEERS’ MERCHANTS 


AUTOMOBILE ENGINEER, June 1955 


_ 
4 
THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITE - 
35 ; 
= 


OC 168 


|) The ‘Cassel’ 

Heat- Treatment Service 
offers a complete range of 
salts, furnaceg and technical 
advisery facilities to 

meet all problems. Take the 
hardening of high-speed and 
hot-die steels for example— 
the ‘Cassel’ Process is 
widely used lor treating all 
types of | 1, from small 
drills to citters weighing 

e than 100 lb. 


for 
heat-treatment 
casehardening 


brazing... 


; 

< 
REPEAT 
MAROEN HARDEN 

QUENCH 


Schematic representation of heating, cooling and secondary hardening 
cycles when hardening high-speed steel in salt baths, : 


The ‘Cassel’ Process offers these advantages: 
* Freedom from scale 

Elimination of decarburisation 2 
« Reduced risk of cracking and distortion 
Accurate control of temperature 

* Consistently high hardnesses 

* High rate of output wA 


* 


.. consult the 


‘Cassel’ heat-treatment service 


IMPERIAL CHEMICAL INDUSTRIES LTD. 
LONDON, S.W.1 
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400 H.P. FENNER FAN DRIVE at Rand Leases G.M. Co. Lid., Union of South Africa. 


FENNER V-BELTS | 
Performance... COMPREHENSIVE 
RANGE FOR DRIVES FROM ‘HP to 400 HP 


A man’s job—400 H.P. continuously 24 hours every day; or a woman’s need of 
} HP. for a couple of hours on Monday mornings only: Fenner high power indus- 
trial V-Belts do the one, and Fenner Fractional Horsepower V-Belts are equally “at 
home” on the other. These are the two main types of Fenner V-Belts, but others 
in the range are designed for special applications. Steel cable type for low speeds 
or fixed centres; Anti-static type for dangerous or explosive locations; Heat and 
Oil resisting type made with synthetic rubber also Dry Cotton type with no free 
rubber on the outer cover and used mainly where tobacco and chocolate are being 
processed. Remember Fenners are V-Belt specialists—they make every V-Belt 
they sell, and are proud to put their own name on every one. It is your guarantee 
of satisfaction. 


J. H. FENNER & CO. LTD. HULL ENGLAND 


FENNER 


OF HULL 


LARGEST MANUFACTURERS OF V-BELT ORIVES COMMONWEALTH 
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Digging Gold .... or Washing Shirts 
Wer # al d 
‘Hainsworth’ Variable” 
Speed you need.” Will con- 
‘Motor into a Variable Speed 
| 


ALTHOUGH Aluminium has been produced 
commercially for one hundred years and valued 

for its lightness and ductility, it was not 

until DURALUMIN added strength that the boundless 
possibilities began fully to be understood. 

IN THIS development, the pioneering work in this 
country was carried out by James Booth & Co. Ltd., 
whose resourcefulness has continued to 

contribute to almost all modern techniques 


in the strong light alloy field. 


put STRENGTH into Aluminium 


TRADE MARE 


JAMES BOOTH & COMPANY LIMITED « ARGYLE STREET WORKS « BIRMINGHAM 7 


An Exhibition to mark the centenary 
of aluminium is being held at Royal 
Festival Hall, London, Ist June to 10th 
June. 


BOQ > 
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Increase your press output by efficient handling of coil stock 


This equipment converts an ordinary press to fully automatic 
operation. Saves time, labour and material. All machines 


built in England to original design of The U.S. 
Tool Co. Inc., pioneers in this particular 
field in the U.S.A. 


Combination Automatic Coil 
Cradle and Stock Straightener 


For material 4” thick by 12” wide, 
larger models available. 


Plain Stock 
Straightener 


For use with Slide | 
Feeds—rangefrom | 
24” to 12° wide. 


as 


Cycling i 
Feed 


Feeds any 
preset length | 
of material 
automatically. | 


Power Driven Straightener 
For coiled stock or short lengths. 


Auto 


Available from 6” to 48° wide. 


WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0033 | 


plain stock Reel 


matic Stock 


Precision 
Slide Feed 
Makes press fully 


automatic. Available up | 
to 20° wide 


Slide Feed for Very Long Pitches 


Fully motorised independent Feeds. 


Our engineers welcome your problems 


ROCKWELL 


MACWINE Geet CO. LTO. 


ALSO AT * BIRMINGHAM—TELEPHONE SPRINGFIELD 1154/5 - STOCKPORT—TELEPHONE STOCKPORT 5241 - GLASGOW-TELEPHONE MERRYLEE 2822 


PRB 
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The Weston Impax Seal provides an 
efficient face type gland for rotating 


ae shafts running at high speeds coupled 
¢? with high fluid temperatures and pressures. 
& Where equipment has to be the BEST 


4 it DESERVES Weston Impax Seals. 
aro Cy. Write for a fully descriptive brochure 
4, 


CHARLES WESTON & CO. LIMITED 
Irwell Bank Works © Douglas Green * Pendleton ~ Salford 6 
Telephone; Pendieton 2857-8-9; Birmingham: Midland 6952; London: Holborn 0414 
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> THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK,STAFES. 


across the world millions of car windows are controlled by Wilmot Breeden 
window regulators, Yet because they give lasting, undemanding service many 
motorists scarcely know what they look like. 

The paralle! arm regulator in the drawing consists essentially of a 


pair of spur gears, a coil spring to counte rbalance the glass, an auto- 


matic device to lock the window at any height and two parallel arms 
to keep it level. This simple and efficient mechanism is the product 
of sound engineering prac tice both in design and manufacture, 


WILMOT BREEDEN LIMITED BIRMINGHAM LONDON MANCHESTER GLASGOW 
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Ley’s ‘Black Heart’ malleable castings 
have a high resistance to impact, yet are 
practically free from limitations as to shape. 


This ‘castability’ brings a double advantage : 

first, the parts can be more effectively shaped for their 
ultimate purpose ; second, this freedom from limitations 
generally means that less metal has to be removed. 
Coupled with the easy machinability of Ley’s ‘Black Heart’, 
these factors are a great manufacturing asset, moreover the 
finished part is better suited to its duties. 


The illustrations show, actual size, the front hub of a popular car, 
made from Ley’s ‘Black Heart’, completely machined. 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY. TELEPHONE: DERBY 45671 


STRENGTH & RIGIDITY 


We offer designers the full collaboration of our engineers, 


: 


Alloy 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 


End-location adjustable. 
THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a Very compact box. 


range of sizes For fore-and-aft or transverse layout. 


covering evety type Trunnion of spigot mounting alternative 
of chassis. on heavy types 


Larger angular movement. 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telagrams: ADAMANT, PHONE, LUTON 
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PANTOGRAPH 
DIE SINKING, 
ENGRAVING 


machines 


TOOL MILLING & 
Boring machines and 
TOOL & CUTTER GRINDERS 


HE Deckel range is extremely selective and offers 
universal die-sinking machines with pantograph 

mechanisms which permit three-dimensional contours of a 
“‘master”’’ or template to be reproduced faithfully: work- 
table clamping areas up to 9fin. 274in. F.P.1. and F.P.2 
tool milling machines handle all forms of toolroom work: jigs 
and fixtures, gauges, blanking, bending, drawing and 
coining tools, moulds and dies and intricate cutting 
tools. A special boring head is available on the F.P.2 machine. 
Decker tool grinders include the §.1 for universal application 
and the §.O. single-lip cutter grinder. Please ask for 
literature. 


F. DECKEL MUNICH GERMANY 


DECKEL F.P.2 Universal 
Tool Milling and Boring 
Machine, For use as a 


multi-purpose machine in 
the manufacture of tools, 
jigs, fixtures or as a single- 
purpose machine for long 
production runs 


Sole Distributors Great Britain: BURTON GRIFFITHS & CO., LTD., Kitts Green, Birmingham, 


"Phone STEchford 3071 


DECKEL K.F.12 Universal 
Pantograph Die Sinking 
Machine designed for 1-to-1 
duplication as well as reducing 
and enlarging work. 
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KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 
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GASKETS - JOINTS - WASHERS - SHIMS - FILTERS - STRAINERS 


COOPERS MECHANICAL JOINTS LTD., LIVERPOOL ROAD, SLOUGH, BUCKS. Tel. SLOugh 24511/5. 


Coopers’ engineers are available for consultation on your sealing problems at all times. 
Cogent 
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Roadstones Ltd. of Dublin are using the Argonaut welding process 
FA STER WELDING to fabricate lightweight, yet sturdy light alloy bodies for their 
fleet of heavy vehicles engaged in the carriage of gravel, ballast 
etc. Argonaut has resulted in considerable weight saving over 


WITH ARGONA UT the conventional riveted body, and in increased strength as 
well. Fabrication time is also reduced, Registered pay load is 


approximately 16 tons. 
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PISTONS 
PISTON RINGS 
CYLINDER LINERS 
VALVE SEAT INSERTS 
VALVE GUIDES 
TAPPETS ETC. 


ifs 


ROOF VENTA 


Cogent 
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complacency here 


Since 1946 we have produced over four 
million Steering wheels. This gives us no 
grounds at all for complacency. We are 
ever striving to improve our technique 
and our service so as to enhance goodwill 


and produce always the latest and the best. 


/ 


CONSULT CLIFFORDOS,. 


A member of the Clifford Group of Companies 


Wharfdale Road, Tyseley, Birmingham, 11 
Telephone: ACOcks Green 3941/2/3 


WhiteAd 2984 
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COVERING: 


HIGH DUTY 
TRON FOUNDERS 


ciutcH HOUSE FOR 
COMMERCIAL 
Weight, 59bs. 

By courtesy Of Dodge 

(Britain) Ltd. 


DARTMOUTH AUTO CASTINGS LIMITED 


SMETHWICK 40 BiRM! N 
in high duty iron for the Motor 


“~ = 
a” 
a 
gud, 
‘ 
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WOODHEADS LEEDS 


The name that means everything in suspensions 


LAMINATED 


SPRINGS 


SHOCK 


ABSORBERS 


SUSPENSION 


: oe Acknowledged to be the largest organisa- 

4QONAS WOODHEA tion of its kind in the world. _Woodheads of 

AND SONS LIMIT: F Leeds manufacture every type of suspension 

_KIRKSTALL ROAD, LEEDS, 4. as equipment for al/ types of road vehicles, in- 

: cluding shock absorbers, laminated springs, 
coil spring and torsion and sway bars. 


woo.4529 
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90,000 miles 
for 


Sound like an extravagant sein? It isn’t—when you 
examine the facts about Clayton automatic chassis lubricators. 


§ No idle vehicles, no downtime—each vitai 2 Because lubrication is complete and constant, 
chassis point is automatically lubricated at peri- chassis bearing wear is reduced to a minimum, 
odic intervals while the vehicle is on the job, a promise of longer chassis life. 

carrying payloads. 


Add to these the many other advantages of a Clayton automatic chassis lubricator— 
reduced maintenance costs; fewer replacement parts needed; less lubricant used; 
lower labour costs—and it’s easy to see where your 50,000 miles of extra paylife 
come from. 

‘Phone or write us for more information. A qualified Clayton engineer will be glad 
to inspect your fleet and make specific recommendations. 


INSTALLATIONS IN LONDON & HOME COUNTIES BY UNIVERSITY MOTORS LTD. LOTS ROAD, LONDON, 8.W,10 


CLAYTON DEWANDRE co. 


PHONE 11 305-9 


TITANIC WORKS, LINCOLN - 
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BRAKING PROBLEMS No 3 


__ Troubled by SHORT DRUM LIFE? 


Get the WOVEN-or-MOLDED question sorted out! 


For every braking system there is a liner that is just right. 
It may be molded, it may be woven, and it may be any one 
of a dozen qualities of either type. At all events, it takes an 
expert to know precisely which type is needed. That’s 
where the practical experts at the DON depots can help. 
They understand braking—after all, it’s their job—and 
they can supply, from their comprehensive stock of DON 
woven and molded liners, the precise liner to rule out 
every idiosyncrasy like excessive drum wear in any vehicle, 


Make full use of this service. 


CRAKE LINERS 


The best of Mover and Molded 


SMALL & PARKES LTD: HENDHAM VALE WORKS - MANCHESTER 9 
LONDON Office : 76 Victoria Street, S.W.1 
DON-FLEX 


Fit to be sure! 


Makers of the (patent) Clutch Disé 


‘6 


A Nation 
Depots lo Serve You 


BELFAST 28967 
BIRMINGHAM § Midland 4659 
BLACKBURN 654/ 

BRISTOL 272/4 

CARDIFF 27026 

CARLISLE 2/589 

CHESTER 2/280 

COVENTRY 649/4 
EDINBURGH | Central 4234 
EXETER 34/3 

GLASGOW (C2 Central 4595 
HULL Central 52072 

IPSWICH 3023 

LEEDS 3 20664/5 

LEYTON Leytonstone 6068 
LIVERPOOL Royal 5202 
MANCHESTER 3 Blackfriars 0596 
NEWCASTLE-ON-TYNE 2 


Chain of 


27142 and 27942 


NOTTINGHAM 43646 
SHEFFIELD | 25529 
SOUTHAMPTON 7/276 
STOKE-ON-TRENT 4402/ 
WIMBLEDON 4248 9 


Republic of Ireland 
DUBLIN, 345 Westland Row 66597 
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The Greeks 
had no 


Great epics have been written —said the Managing Director — 
about the glory that was Greece and so on and so forth but, 
for myself, I regard the Ancient Greeks as rather Small Beer. 
As every schoolboy knows, they sat outside the City of Troy 
for ten solid years arguing and quarrelling before they thought up 
the rather childish idea of getting inside 
by equipping a Horse with Manpower. 
We have changed all that. 


Today we equip the Man with Horsepower and 


in the field of small tools there IS a word for it— Desoutter 


Desoutter Bros. Limited, The Hyde, Hendon, N.W.9 Telephone: Colindale 6346( Siines) Telegrams: Despnuco, Hyde, London 


AUTOMOBILE ENGINEER, June 1955 57 


~ / 
WOT OT 1 


58 


"Mild ‘Carbon Ste 
- with which we 


Steel in the form of Cold Rolled Strip and 

already well established uses of Brig 
right Steel Bars and High Strain Wire 


Phone: 


BESSEMER SHEFFIELD 


Sheffield 36931 (10 lines) C290-2 
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| Syndrom ic 


Automatic 
Lubrication 
soon pays 
for itself! 


YOUR PAYLOADS 10% 


From the moment you equip your vehicle with ‘ Syndromic ’ Lubrica- 
tion it begins to pay for itself! First, it saves up to 75% on lubrication 
costs. Then, it ensures less wear on bearings because it automatically 
lubricates up to 80 bearings (using 2 pumps) at periods controlled by 
mileage. As a result, maintenance and replacement time and costs 
are kept down to a minimum. 

But besides all that, *Syndromic”’ lubrication saves the hours spent 
in the service bay. Jt lubricates while the vehicle is working, allowing 
you to increase your vehicles’ payloads by as much as 10%! 

It's obvious that ‘ Syndromic’ lubrication soon pays for itself 1 

Ask for a Tecalemit technical representative to call and discuss the 
*Syndromic’ system with you. 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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nothing moves the 


On Heavy Duty Screens made by Robert Cort & Son Ltd., 


Reading, Nyloc nuts secure the driving rod connections and 
the cross shafts. These screens make about 300 reciproca- 
tions per minute and handle up to 300 tons of coal 
per hour. Yet the Nyloc nuts never budge a thou! No 
amount of recurring tension (vibration, electrical 
impulses, temperature changes or immersion in 
oily liquids) can relax their hold on the bolt. Our 
illustration shows Nyloc nuts fitted on Cort’s 
light duty screen. Equally tenacious in their 
own particular way are Fibre Nuts (with fibre 
insert) and Pinnacle Nuts (with metal dia 
phragm). We'll be glad to advise you which 


type of self-locking nut is best for your job 


SIMMONDS AEROCESSORIES LTD 


TREFOREST, PONTYPRIDD, GLAMORGA!? 
Branches: Birmingham, Stockholm, Copenhagen, Melbourne, 
Sydney, Johannesburg, Amsterdam and New York 


A MEMBER OF THE FIRTH CLEVELAND GROUP \ 


CRC 13N 
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Friction its Fiercest 


Buying a brake drum is a grave responsibility. Human 
lives and the safe delivery of merchandise are dependent 


Send for a copy of the booklet 
“The Specification of Meehanite 
Metal,”’ and tell us where you 
saw this advertisement—it will 


help us. 


Meehanite 


MEEHANITE METAL FOUNDRIES AT YOUR SERVICE 


G. M. Hay and Company Limited. Glasgow C A Parsons and Company Ltd. 
Newcastle-on-Tyne, 6. GQualcast (Ealing Park) Led. London WS Richards Foundries 
Limited. Leicester, Southern Foundries Ltd. Waddon Croydon, Surrey. Winget 
Limited Rochester, Ashmore, Benson Pease and Co. Stockton-on-Tees. The Butterley 
Company Limited. Ripley, Derby Cameron and Roberton Limited. Kirkintilloch 
Carmichael Bros. Limited. Nile Screet, South Shields Goulds Foundries Limited 
\ Cardiff and Newport. Mon John Harper (Meehanite) Limited. Willenhall. Scaffs 


upon the capacity of the brake drum to resist enormous 
heat without damage to the braking surface. The 
Meehanite Research Institute has conducted intensive 
study into this problem over a period of 30 years. You 
buy the results of this 30 years of research in every 


Meehanite brake drum. 


Cast Iron Can Do it—if it’s 


THE INTERNATIONAL MEEHANITE METAL COMPANY, LTD. 


MEERION HOUSE, 4, DOWNSIDE, EPSOM, SURREY 
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SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 
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Consummale 
Quality 

and 
Vorkmanshif 


The delivery valves of a fuel 


injection pump require most careful 


design and extreme accuracy 


in manufacture, Acting as high 


pressure non-return valves, they also 


provide for instantaneous relief of 


pressure in the fuel line, so necessary 


Jor efficient engine operation. The parts of 


the valve are finished by hand lapping. 


FUEL INJECTION EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON W.3 


AP 174-724 
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| Plessey MINEATURE 


flexible system of 
interconnection 
yet devised 


CABLE UNIT 


Compact, miniature Plugs and Sockets of Plessey 
manufacture enabling multiple connections of great 
complexity to be made rapidly and without fear of 


error, have revolutionised the design of electrical 


PANEL UNIT 
and electronic equipment of all types. — 


Furthermore, they make possible prefabrication 
of complete wiring systems on the factory bench, 
with a consequent saving in production time. 


Rapid disconnection for servicing of equipment 
units, high electrical and mechanical efficiency and 
the absolute flexibility of the system are other out- 
standing advantages. 


The Mark 4 range is available both in alumin- 
ium (single hole fixing) and brass (single hole or 
flange fixing). 


These are the advantages... 


Weather and Pressure Proof e Adaptable, Foolproof Unit Connec- 
tion « Reliable Low-Resistance Contact e Quick Disengagement for 
Routine Testing e« Allow Considerable Prefabrication of Wiring 
Forms « Numerous Pin Combinations e Robust and Durable e 
Eliminate Risk of Connection Errors after Servicing e 


The Mk4 range of | Plessey | Plugs and Sockets is described fully in 


PUBLICATION No. 674... See that your Design Engineers have a copy 
THE PLESSEY COMPANY LIMITED ILFORD ESSEX 
@ 
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FASU 
Model 
iNuserated 


Early delivery of all BRIEF SPECIFICATIONS 
models from London 
stock 


FOUR SIZES No. 2 ’ No. 4 


Working surface of table (approx.) 


SOLE AGENT Power longitudinal travel (approx.) 


Power cross travel (approx.) 


Spindle Speeds 


ORTH ACTON, LONDON 
Telegrams: Selsomac 
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PARK GATE 


QUALITY STEELS 
FOR DROP STAMPINGS 


black bars 
for 


connecting rods 


PARK GATE IRON & STEEL CO. LTD., ROTHERHAM 


TELEPHONE : ROTHERHAM 2141 (10 lines) TELEGRAMS: YORKSHIRE, PARK GATE, YORKS 
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top: two 100 kW units, 27” 
diam. x 54”, for heavy gear parts. 


centre left: gas fired unit, 48” diameter x 48” 
deep, using endothermic atmosphere generator. 


centre right: the smallest standard pit unit; 

40 kW furnace with drip-feed carburising 

system. | 
bottom: two 65 kW furnaces, 24” diameter x 42” —_||/// “PWardgs charge 
deep, with (rear) pit tempering furnace and Hf aj from 
(front) the gas atmosphere generator. | amet, 


Birlec Publication No. 70 gives full details ; 
it will gladly be sent. 


BIRLEC LIMITED 


Member of the A.E.1. Group of Companies 


ERDINGTON BIRMINGHAM 24 


Also LONDON SHEFFIELD GLASGOW NEWCASTLE-ON-TYNE 
$/B2462/55 
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Down a little Still neaver! Right onthe jb / 


How draughtsmen fared before ANGLEPOISE revolu- ~ 
tionized drawing board lighting we simply don’t know! vi 


This fine lamp is just indispensable for fine accurate 


work, It throws its clear shadowless concentrated light na 
22 


right on the work from any angle at a linger touch and 
* stays put’ until a new position is called for, It can 
be mounted separated from the board or on an adjust- ial in 


able swivel base for sloping boards. 

Saves current too—it needs only a 25 or 40 watt bulb THIS 18 HOW ANGLEPOISE LIGHTS 
as it can be put so close to the work, Why not write UP THE JOB IN STRONG RELIEF— 
for our fully descriptive Booklet A SAVING EYESTRAIN AND FATIGUE 


Sole Makers: HERBERT TERRY & SONS LIMITED 
REDDITCH WORCESTERSHIRE » ENGLAND 


AMPS 


Pat, all countries 


SOME 
ALTERNATIVE 
BASES FOR 
ALL MODELS 
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WOLVERHAMPTON 


SHEARED TO YOUR SIZES 


BRISTOL 


MAY WE SEND YOU OURSTOCK LIST? 
if you would like to have it regularly, 
kindly drop a card to our nearest branch. 


| FOUR BRANCHES 
AT YOUR SERVICE: 
up 


WOLVERHAMPTON, ALSO 


Royton: Stadium Works, Dogford Road, 
Royton, Nr, Oldham, Lanes, 
H. F. SPENCER & CO. LTD., MITRE WORKS, EAGLE STREET, WOLVERHAMPTON Telephone: Oldham Main 4204 and 7551 
Telephone: Wolverhampton 22266/7/8/9 Telegrams: ‘Spencerian’ Bristol: 27 Temple Back, 
Bristol 


Telephone: Bristol 28109 
London: Talbot Road, West Ealing, 
London, W.13 
Telephone: Ealing 967! 


up to 4 in. incl 


P. P. Payne & Sons (Canada), Ltd., 


a PROBLEM? 


A MAGNIFICENT SALES AID 
FOR YOUR PRODUCTS 


Pull Tear-Tab on Container wall and “Zip” 
it’s open... No damage €ontents through 
knives or other tools 


A BOON FOR “SELF-SERVICE” DEPARTMENTS 

CHEAPENS HANDLING AND LABOUR COSTS AND 

SPEEDS UP RE-STOCKING OF COUNTERS 

Ask your usual Container Manufackarerdter 

“RIPPATAPED” Cases. In case of difficulty 

contact us for list of Manufacturers Rippatape 

Equipped. Help your products sell faster™ 
and build goodwill with your customers 


SEND FOR ILLUSTRATED FOLDER OR 
ASK OUR REPRESENTATIVE TO CALL 


LONDON OFFICE & SHOWROOMS 


BUSH HO 
elephone: 


COMPANIES OVERSEAS 


468 King Street West, 404/5 Safric House, 
Toronto, 2 B, Corner Eloff and Plein Streets, 
Ontario, Canada. Johannesburg, South Africa. 
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P_ P. Payne & Sons (South Africa), Ltd., 


USE, LONDON W.C 
TEMPLE BAR 59 


P. P. Payne & Sons (Australia), Ltd., 
545 Pacific Highway, 

Crows Nest, N.S.W., 

Australia. 
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To the Timken-Detroit standard of ruggedness 


The first reduction is by hypoid gearing of generous size. The final 


reduction gives a choice of two ratios through constant-mesh helical 


gearing of great strength and wearing capacity, these are engaged by 


robust dog-clutches. 


High-duty Timken tapered-roller bearings: high-duty differential. 


Brakes: hydraulic-dual primary or air-actuated. 


Front axles are also available. 


Exclusive European distributors for The Timken-Detroit 
Axle Division, Rockwell Spring and Axle Company, Detroit, 
Michigan, U.S.A. :— 


AUTOMOTIVE PRODUCTS 


COMPANY LIMITED 


BROCK HOUSE, LANGHAM STREET, 
LONDON, W.1, ENGLAND. 


GUARANTEED AXLE-SHAFTS 
AND AXLE HOUSING 


Timken-Detroit torsion-flow axlie-shafts, heat- 
treated and shot-peened, are guaranteed for 100,000 
miles of operation or for three years, whichever 
occurs first, against defective materials and work- 
manship. The forged axle housing is guaranteed 
for the life of the vehicle, 


L 
elical Drive 
¥ : 
2... 


THREE MEN 


These three men are doing completely different jobs, 


Ferodo Anti-Fade Brake Linings are safe, hard wearing, 


with the highest possible resistance to fade. P°P me 


Here a Ferodo worker 


forms liners to their 
finished radius. He works accurately, for in the 
manufacture of Ferodo Linings the emphasis is 
on precision, Whether it is a hydraulic press or 
a giant multiple drill, every machine is in itself 
the result of research and experience. This fact, 
combined with strict examination at every pro- 
duction stage, ensures that on any make of car 
in the world the correct Ferodo Lining will 


always fit perfectly. 


The physicist in the laboratory investi- 
gates basic materials. Only a full under- 
standing of their properties can ensure the 
accurate composition of every type of 
Ferodo Lining. Some of Ferodo’s research 
is completely original and helps to increase 
scientific knowledge generally. 
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A Ferodo technician reads off 

results as a brake lining undergoes a test 

far harsher than normal road usage. In the uniquely 
equipped Test House, experimental linings are tried 
and proved, as well as linings selected at random from 
normal production batches. Further tests are made 
by the powerful cars of the Ferodo Test Fleet both 
on the road and on the M.I.R.A. track. 


The men of Ferodo have the most up-to-date equip- 
ment and machines with which to work. To these they 


FERODO FACILITIES bring precious skill, experience and pride in the 
finished product. 
FOR RESEARCH AND TESTING 
The result is shown in the world-wide reputation of 
ARE FREELY AVAILABLE Ferodo Anti-Fade Brake Linings . . . their long 
70 THE MOTOR INDUSTRY record of successes in all types of international speed 


events . . . and the confidence placed in them by 


AT ALL TIMES British car manufacturers. 


ANTI- FADE BRAKE LININGS 
CLUTCH FACINGS 


is 


, 4 hat 


FERODO LIMITED - CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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Grommets, cable 


BONDED SEALS 
leakproof washers 


U-section ring seals, 
also wiper other 
special sections 


Flange seals and 
specialised bonding of O-section ring seals in a 
rubber to customers’ wide range to British and 
components 
square rectangular 
section rings. 

pr 


Whether it be an oil, grease, gas, alkali, dilute 
acid or any other fluid that must be sealed, 
whether pressures are great or small, or the 
temperature high or below zero, there is a 


Dowty Seal to suit your specific requirements. 


Our extensive design and research depart- 
ments are always ready to advise in the 
selection of the most suitable specification . 
Member of the 

and media for your own particular application. Dowry 
Group 


DOWTY SEALS LIMITED ASHCHURCH GSLos. 


elephone Tewkesbury 2271 
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Using stock bushes means 


more productive plants 


We all know how a hold-up for some particular 
part can upset the production flow. This need 

not happen with bronze bearings and bushes. 

Our range of stock sizes offers such a wide 

selection based on variation in inside and 

outside diameters combined with graduated 

lengths, that will completely satisfy the re- a 
quirements of many of the specially designed T 
bushes. The fundamental difference is that 
stock bearings really are in stock, ready for ’ 
off-the-shelf delivery. No waiting time; no 

special making; no special dies; no heavy 

stocks to carry. All that may be necessary 

is a small adjustment in mechanical design. We 

know what our bearings will do; you know what 

you require of them. Isn’t it time we got together ? 


May we send you our Standard Sizes list as a first step ? 


COMPO 


BRONZE BEARINGS 


BOUND BROOK BEARINGS LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
Telephone: Lichfield 2027-2028 (A Birfield Company) Telegrams: Boundless, Lichfield 
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Ocean depths hold the secrets of hitherto untapped resourde@g gn the 
metabolism of ocean creatures or the geological structures of the ocean beg Sélentists may 
find ways of replenishing the decreasing material sources of the above - water 
world. First, however, must come exploration by diving bell or bathyaphi@re and then the 


problem of inaccessibility must be solved. In normal induatpial and 


domestic life, too, this probiem is present. The automatic lubrication of 


inaccessible parts is one example — but here “ Reservoil” sintered-metal @ilefetaining 
bearings provide the answer, With “ Reservoil”’ bearings oil is constantly 
fed to the surface by capillary action, ensuring trouble-free 


running with the minimum of maintenance. 


SINTERED METAL 


OIL RETAI 


Bulldozers are an instance where “ Reservoil” bearings are used to advan- 
tage These bearings are supplied in shapes and sizes for every normal 
medium duty, but attention is drawn to the range of plain cylindrical 
bearings to B.S.1, Standard dimensions Write for Catalogue SD 4. 


THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, BATTERSEA 8822 


SM 116 
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NOW/ SPACE IS NO PROBLEM 
é IN SPEED REDUCTION 


THE OLD METHOD. 


A nationally famous firm of manufacturing chemists had the 
problem of driving chemical mixers at 60 r.p.m. A base mounted 
gear box was impractical and a cumbersome and expensive 
double reduction overhead drive had to be used. 


TORQUE-ARM CAN HELP YOU T00!— 


Space limitations no longer prevent you installing a speed re- 
ducer. The Fenner Torque-Arm Reducer mounts direct on the 
driven shaft and can be driven through any V-Belt Drive. It 
delivers up to 97% of power to output shaft. No motor base or 
Slide rails are required, no flexible couplings needed. It is 
suitable for the majority of slow speed drives 


THE NEW METHOD. 


A Torque-Arm shaft mounted speed reducer was installed on 
top of the mixer driven through a Taper-Lock V-Drive by a 
wall mounted motor. Advantages: clean safer drive, economy 
in space, simplified maintenance, more useful power transmitted. 


TECHNICAL LITERATURE IS AVAILABLE. 


Literature giving all the facts about Fenner Torque-Arm Speed 
Reducers is available . . . send for your copy TODAY. Fenner 
Technical Advisory Service will be glad to consider your Speed 
Reduction problems and advise on the suitable application of 
Torque-Arm Speed Reducers. 


J. H. FENNER & CO. LTD. * HULL * ENGLAND 


FENNER 


OF HULL 


FIRST WITH TORQUE-ARM SHAFT 
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In Arctic Cold 


Desert Heat 


When operating temperatures are abnormally low, it is the 

Pioneers of anata? ition. first few minutes that count—and because of the intrinsic 
efficiency and large surface area of the Vokes felt fabric 
element, the direct-flow device—which must unfailingly 
operate when the oil is highly viscous—remains open for 
the absolute minimum of time, ensuring that unfiltered oil 
is not allowed to circulate over dangerously long periods. 
And at the other end of the temperature scale, Vokes filters 
give the same unfailing protection .. . that is why they were 
chosen to protect equipment on all the major Middle East 
Pipe Lines, 


VOKES LI MITED, GU t LDFOR D, SURREY London Office: 123 Victoria Street, Westminster, S.W.1. 


VOKES (CANADA) LTD. TORONTO + REPRESENTED THROUGHOUT THE WORLD + VOKES AUSTRALIA PTY. LTD. SYDNEY. 
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WOO KES. iilters give maximum protection 
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Head Office and Factory 
—one of four Depots 


Have you still to experience the advantages of 
obtaining practically all your requirements in Engineers’ 
Small Tools and Sundries from Hallmac? 


This recently formed Organisation has set 

a new standard in efficiency, with on-time 
delivery from a large and comprehensive stock 
range comprised of only the finest tools. 


All four Hallmac Depots carry stocks and are 
strategically placed. Hallmac Representatives 
are linked throughout the country—Hallmac 

is ready and waiting to serve you. 


Write for latest literature on 


tools from HALLMAG 


TOOLS 


D 


Head Office and Depot: GPO Box No. 39, Macrome Road, Wolverhampton. 
Also Depots at London, Manchester, Glasgow. 


Telephone 52001 (5 lines). 


DISTRIBUTORS OF ENGINEERS’ SMALL TOOLS 
Treated Tools - Hand and Power Tools 


JW.Ad 11 


AUTOMOBILE ENGINEER, June 1955 


3 
=, 
: 
» 
‘ 
¥ 
N 
\ 
\ 
\ 
» 


The E.0. 600/95 Flat Engine 


in the 


LEYLAND ROYAL TIGER CHASSIS 


THIS MARK 
LL VANDERVELL 
PRODUCTS 


VANDERVELL 


BEARINGS AND BUSHES 
ad otiginal equipment 


VANDERVELL PRODUCTS LIMITED WESTERN AVENUE ACTON LONDON 
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The reputation of 

Dynamo & Motor Repairs, Ltd., 

stands high among the industries they 

serve. It is significant that, in their own advertising, 


they spotlight the vital importance of skilled soldering... 


Significant, too, that for their large and varied solder require- 
ments they rely on the quality and purity of Enthoven products. 


ENTHOVEN Ingot, Plumber's, Tinman's, Blowpipe, Solid Wire and Cored 
Solders and Fluxes are supplied to B.S. (where applicable) or custorners’ 
own specifications. Our technical staff is always available for 
consultetion. Technical data, descriptive literature and samples will 


gladly be sent on request. 


Enthoven Solders Ltd., 89 Upper Thames Street, London, E.C.4 Mansion House 4533 
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DAVID BROWN 


GEARBOXES 


David Brown gearboxes are backed by over half a century of unrivalled 


experience in gearbox manufacture, and outstanding features include silent 


running, ease of operation, simplicity, sturdiness, low weight to strength 


ratio, compactness and dependability in service. 


There is a gearbox in this range to meet your requirements and David Brown 


engineers will be pleased to offer their recommendations. 


Also available as a standard unit is the 2-speed epicyclic 


auxiliary gearbox, offered as either an overdrive or under- 


drive and suitable for 350 Ib./ft. maximum engine torque. 


rune Max. Engine No. of 
Torque (Ib ft) Speeds 
MODEL 430C 130C 90 4 * These units are avail- 
—_}--_____-- able with either an 
437 133 4 overdrive or direct top 
— gear 
542 205 5 
45 250 5 
> t+ Synchromesh for all 
$450 300 4 speeds 
557CM 350 


MODEL 557CM 


MODEL 45 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS HUDDERSFIELD 
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at a firm with a mere 50 years record of successful 
selling to the Motor Industry to their credit. For ourselves, 
we feel modestly proud to have been in at the beginning 
and even prouder (not to say quite a little relieved) 
to be in it still. We started our works up in Coventry 
right in the heart of the new industry when the wheels 
first began to turn. We have grown up with it — and 

it gives us a lot of satisfaction to know that some 

of the first names on our order book are still very 


good customers—and those names are world-famous 


wherever cars are made, driven or discussed! 

What do we make? Trim Assemblies, Carpets, Screens, 
Hoods, Tilt Covers for lorries & W.D. vehicles, tractor 
covers and so on. (We have also developed a plastic 
extrusion and moulding side to the business—if you 
want anything with knobs on!) Why aren’t we better 
known? Because we've always been a ‘‘family’’ concern 
and not a large combine—we employ about 150 people. 
Could we supply you? We should certainly like to know what 


your requirements are and be given the chance to quote! 


Gloventry | otor ,)jundries 


COVENTRY MOTOR AND SUNDRIES CO. LTD, 
SPON END, COVENTRY. TEL: COVENTRY 40363/4 
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GIRLING 
HYDRAULIC 
BRAKES 


WAY OUT 


for the first time in 
Passenger Transport History 

BIRMINGHAM’S FAMOUS ‘MIDLAND RED’ 
fit as standard equipment 

GIRLING DISC BRAKES 

to the new S.14 type, 44 seater 

Public Transport Vehicle 


Striking evidence of progressive development, the 
supply of Disc Brakes for Public Service Vehicles {| 
marks one more milestone in the historic Girling THE BEST BRAKES IN THE WORLD © “Ga / 


journey into the future. 


GIRLING LIMITED +* KINGS ROAD + TYSELEY + BIRMINGHAM 11 
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CLIMAX MOLYBDENUM COMPANY OF EUROPE LIMITED, 


WHY EVOLVE 
NEW STEELS? 


Among others, the automobile industry plans a vast increase in 
production, but the supply problem is not solved simply by 
ordering 50’. more of the important alloy steels. 

For every one of these steels is dependent upon the alloying 
elements used in it, and the serious shortage of even one of 
them prohibits expansion on present lines. 

THIS 1S WHERE MOLYBDENUM CAN HELP 
Molybdenum is an alloying metal chiefly used in small quantities to 
improve the physical properties of steel. 

By increasing the Molybdenum content, however, all the desired physical 
properties may be attained, and at the same time the scarcer elements 
reduced. 

Molybdenum is abundant and its price is not subject to violent fluctuations. 
It comes to this country as a concentrate, free from import duty, and we 
have resources estimated to supply steelmakers for 300 years. 


WE HAVE A WHOLE MOUNTAINFUL OF 


TECHNICAL ENQUIRIES TO 99 PINSTONE STREET, 


MOLY 


PRONOUNCED ‘MOLLY’ 


2-3 CROSBY SQUARE, 


SHEFFIELD, 


LONDON, 


E.C.3 


: 


pioneers 
of 
progress 


True to the great traditions of 
Coventry whose long history 

is closely linked with the progress 
of Britain . . . Sterling Metals 
operating large Aluminium and Cast 
lron foundries and, as the world’s 
largest producers of “Elektron” 
Magnesium Alloy castings, have built 
up an unequalled reputation for 


skill, quality and craftsmanship. 


STERLING METALS LTD 


COVENTRY 
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ALL-ELECTRIC 
DRILLING 
MACHINES 
For all drilling and 


tapping operations up to 
1 


Easy to install. 


Easy to operate. 


Instantaneous and effort- 
less control. 


Unit construction and 
interchangeability 
enables a wide range of 
special requirements to 
be met. 


TYPE M MULTI-SPINDLE. MAX. 
: OF 12 SPINDLES. FOUR SPEEDS 
540 to 2,900 r.p.m. 


TYPE Y HAND-FEED GEARED THREE TYPE C TOP COLUMNS 
SPINDLES, DRILLS and TAPS UP AND FLASH TAPPER ON A 
TO 14". ALTERNATIVE RANGES ' SINGLE BASE 
OF SPEEDS, MAXIMUM 2.850 | 

rpm. | 

] EARLY 

DELIVERIES 


ALFRED HERBERT LTD - 
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INCREASED RADIAL CAPACITY 
ON TYPE V 


TYPE B BENCH. | 
SPEEDS UP TO 18,000 r.p.m. 


COMBINATION OF TOP 
COLUMNS MOUNTED ON A 
SINGLE BASE. SPEED RANGE 
74 to 5,600 r.p.m 
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How much does it cost to drive a screw? The Phillips 

cruciform recess accurately fits its special driver for fastest, safest, 
easiest and tightest assembly. With Phillips screws you 

can reduce your assembly costs often by as much as 50%, but 
with Linread Phillips screws you will obtain all these 

advantages and the additional product appeal and 


savings which come from using the best, 


both in quality and service. L in read 


COR STR EEF BIRMINGHAM 3 


Beardmore 
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QUENCHING OILS 


No. 2 SOLUBLE QUENCHING OIL for 


uniformity and years of service. 


No. 2 Soluble Quenching Oil stands pre- 
eminent in providing uniform quenching speed 
and years of service throughout a wide tem- 


perature range. 


It remains uniform with continued use and is 


good to the last drop. 


No. 2 Soluble Quenching Oil outlasts other 
quenching oils and based on ultimate cost, is 


the most economical to use. 


We have a demonstration Heat-Treatment plant 
at our Birmingham works and our metallurgical 
staff will gladly advise on the selection and 
best application of our efficiency products. 


€ Co. Lhd. 
BIRMINGHAM 4 ° ENGLAND 


Works and Depots at: Birmingham, Manchester 
Liverpool, Southall (Middx.), Bristol, Glasgow 


Kisearch 
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E.N.V. Double Reduction drives and axles 
are extensively used for battery-electric 
vehicles of all types, for petrol and diesel 

engined industrial trucks, dumpers and special 

purpose low-speed vehicles. Primary 

reduction is by helical gears and final drive by spiral bevels ensuring high efficiency 
over the entire speed range. 

A range of standard gears provides alternative overall ratios from 8:1 to 19: 1. 
Standard types of axles are suitable for vehicles up to 2 tons total rear axle load. 
Nosepiece assemblies incorporating double reduction drive and differential are 
available in three sizes for building into mechanical handling equipment. 


E.N.V. WILL BE GLAD TO CO-OPERATE IN THE DESIGN OF TRANSMISSIONS FOR 
YOUR NEW PRODUCTS. 


for gears 


ENV. ENGINEERING CO. LTD.. S (BW) = WILLESDEN, LONDON, N.W.10 


AP 265-0) 
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need you think shane 
machines, the space needed for storing cams, the skilled labour that's needed 
time between runs that’s necessary to change them. 
“Because on the Wickman Automatic infinite variation of feed “strokes: is 


er 


The range of Wickman Multi- 
spindle Automatics comprises machines with 
maximum bar capacities up to 34” and 

chucking capacities up to 9, 


WICKMANYLIMITED Producers of 


Britain’s first carbide tools 
MACHINE TOOL DIVISION, BANNER LANE, COVENTRY, ENGLAND Wimet 


WM 
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e cost of cam-n 
to make them, | 
Simple lev alterations to individual tool strokes and % 
feed. A single slide can be set in two minutes; all strokes in not more 
te Th fully described in W . 
than ten minutes. e system is fully descri i ickman literature. 
Write for a catalogue mentioning the work size in which you are inter 
A 


With SEVEN highly equipped factories, we are 
the LARGEST CONTRACT TOOLMAKERS IN 
THE WORLD. We can place at your disposal 
hundreds of qualified personnel working with the 
most comprehensive modern plant available. 


WE PRODUCE press tools, jigs and fixtures 
of any size for the Automobile and Aircraft 
industries. 


WE SPECIALISE in the tooling of complete 
units such as cooking stoves, refrigerators, 
washing machines, accounting machines, type- 
writers, etc., etc, AND CAN ARRANGE short 
runs from tools before despatch. 


WE MANUFACTURE Power Presses from 
6 to 100 tons and Tangent Bending Machines. 


 Technigal 
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Turin Show 


OR those whose business it is to study the coach- 

builder’s art, the Turin Motor Show is probably 

the most interesting of the Continental exhibitions. 

Superficially, it may appear that vehicles manu- 
factured in small quantities will show little of interest to 
designers concerned with large quantity production. 
This is not the case, however. When a model has to be 
continued for a number of years, as is the case in quantity 
production, evolution in design is necessarily much slower 
than when only a few vehicles are produced from one 
drawing and new designs follow in relatively quick succes- 
sion. It is, therefore, understandable that progress in 
certain directions can more readily be made by coach- 
builders. 

Although any marked changes in body styling are 
usually initiated by coachbuilders, and are taken up by the 
larger concerns only after they have been proved acceptable 
to the public taste, this year there were no outstanding 
departures from accepted practice. There were, however, 
many interesting detail developments. 


Ventilation 


Ventilation is still far from satisfactory on many cars; 
because of this the method adopted by Ghia, of Turin, for 
ventilating a body mounted on a Ferrari chassis, is of 
interest. A vertical louvre is formed above the waist, 
immediately behind the door shut-pillar. It faces rearwards, 
so that the tendency is for air from inside the body to be 
extracted through it. A simple shut-off control is fitted 
inside each rear quarter. The need for a ventilator of this 
type, fitted either in conjunction with or as an alternative 
to a hinged ventilation panel on each door, is being in- 
creasingly recognized; in fact, there were other examples 
to be seen at the show. 

Hinged ventilating panels at the front of the door lights 
have certain disadvantages; they are not easy to make 
watertight, and their glazing frames tend to obstruct the 
driver’s field of vision. Therefore, the incorporation of 
ventilators in the rear quarters might be an attractive 
alternative, provided they can be controlled from the 
driver’s seat. Moreover, as most of the blowers used in 


heaters do not operate effectively against a back pressure, 
the best results can be obtained from them only if there is 
an outlet through which the stale air can be exhausted so 
that fresh heated air can come in to take its place. 

There was strong evidence that the two-door, four-light 
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Price 3s. 6p. 


type of body wherein the door shut-pillar extends up from 
the sill only as far as the waist rail, is becoming more 
popular. There were many American exhibits of this 
type, and Pinin Farina also displayed a body of this form 
on a Lancia chassis. The advantages of this arrangement 
include improved arc of vision and reduced weight. This 
is also a very good layout for tropical climates, since it 
protects the occupants of the car from the sun and at the 
same time provides ample ventilation from each side. In 
other words, it is a good compromise between the saloon 
and convertible types of design. 


Sidelights 


Another interesting feature of the Pinin Farina body on 
the Lancia chassis is the curved glass side lights. A winder 
mechanism is used to raise and lower each light into its 
housing below the waist. ‘The rear quarter lights move 
backwards and downwards, instead of straight down, to 
break the seals at their leading edges and to clear the 
shut-pillar and lock mechanism. In the raised position, 
all four lights seal directly against a rubber strip on the 
screen and rear pillars and cant rail. The wrapped-round 
windscreen arrangement adopted on this vehicle allows glass 
of approximately rectangular form to be used for each door 
light. 

On low-built sports cars, the positioning of the exterior 
handle on the door presents some problems that are not 
easily solved; this is shown by the arrangement recently 
adopted for one vehicle in fairly large scale production. 
Therefore the arrangement on a Vignale Demon Rouge 
on a Fiat V8 chassis is of interest. A trigger type release, 
large enough to be actuated by the whole hand rather than 
by one finger, is fitted on each side at the forward edge of 
the wrapped-round rear light. Although it actuates a link 
immediately behind the shut-pillar, the lock mechanism is 
housed in the usual manner. The link bears against a push 
rod, which is attached to the latch, and which projects 
through the rear edge of the door inner panel. When the 
link is actuated by the trigger, it pushes the rod, and there- 
fore the latch, forward to unlock the door. 

In many quarters, even in the United States of America, 
there is, nowadays, a tendency to regard Italian coach- 
builders’ styling as hors concours; most definitely we cannot 
subscribe to this opinion. We continue to consider the 
more restrained British coachbuilt styles superior. More- 
over, it is very doubtful whether those engaged in quantity 
production find any marked inspiration in the Italian 
developments that attract the most attention. Indeed, 


L 


A 
x 
| 
. 


AUTOMOBILE 


June 1955 


ENGINEER 


more often than not, the attention is caused by the novelty 
of the style rather than by any positive virtues that it 
embodies, Detail developments, however, of the character 
briefly discussed here, are a different matter, and a study 
of Continental practice will often be well repaid. 


Road Safety 


7 OAD safety is one of the many problems that are 
studied at the Road Research Laboratories. The 
investigations are mainly concerned with highway 
engineering, but they also cover some aspects of 

automobile engineering. For instance, the work on 
skidding, in addition to the major concern with road 
surface materials, has also included a study of the behaviour 
of a vehicle fitted with a device to prevent the locking of the 
front wheels when the brakes are fully applied. The 
results obtained and recorded in the form of a film are 
most impressive. 

Two tests were carried out with a passenger car. In 
each test the driver applied the brakes hard, as in an 
emergency, and at the same time attempted to steer a 
zig-zag course to avoid hitting obstacles placed in the 
path of the car. When the vehicle was fitted with the 
device for preventing the front wheels from locking, 
steering control was maintained and the vehicle stopped 
in a remarkably short distance among the obstacles, but 
without hitting any of them. When the device was not 
fitted, the wheels locked and the vehicle continued in a 
straight line, knocking down the obstacles, until it finally 
came to rest. 

There is no doubt that very many accidents would be 
avoided if the driver had complete steering control while 
braking hard in an emergency. The device used at the 


Road Research Laboratories has been designed for aircraft 
and therefore is not entirely suitable for application to 


road vehicles. There seems to be no reason, however, 
why a mechanism could not be developed for this purpose. 
Essentially, the requirement is that the brakes shall be 
released slightly when relative movement between the 
drum and the back-plate ceases. In hydraulic brake 
systems, this presumably could be best effected by releasing 
some of the hydraulic pressure the instant the wheels lock. 

In addition to the fact that this type of device allows 
steering control to be maintained, there is the added 
advantage that maximum braking is also obtained. This is 


because the best possible results are experienced only if 
the wheels are almost at the point of locking when the 
brakes are applied hard; if they actually lock, the coefficient 
of friction between the road and the tyre is reduced. 

Other investigations carried out at the Laboratories 
include the testing of motor cyclists’ crash helmets. At 
first sight this may not appear to be of interest to automobile 
engineers. The results, however, may have an indirect 
bearing on the design of crash pads for dash facia panels 
and screen head-rails in sports cars. Rather surprisingly, 
the tests have shown that relatively hard cork is much 
better than soft rubber as a lining for crash helmets; 
which shows the folly of jumping to hasty conclusions 
about the suitability of different classes of material for 
this type of application. 

As the conditions are different, further tests would no 
doubt be necessary to determine whether the results 
obtained for crash helmets are also applicable to crash pads 
for motor vehicles. Whereas a crash helmet is designed to 
be effective as a buffer between the head and a hard un- 
yielding road surface, the crash pad in a car, in most 
instances, is mounted on a panel that has itself a certain 
degree of resilience. 

Investigations have proved that a large proportion of 
serious injuries arising from motor accidents occur when 
the passengers are thrown out of the vehicle, usually when 
the doors have been forced open by the impact. In general, 
injuries are less severe when the occupants are retained in 
the vehicle. This may indicate that accessory manufac- 
turers could find a market, particularly among sporting 
motorists, for safety bolts for doors, and for straps to keep 
the occupants in their seats. If straps are fitted, the 
attachment of the front seats to the floor requires attention. 
In almost all vehicles of current design, the existing attach- 
ment arrangements are inadequate to withstand impact 
forces of the severity that will probably be experienced in 
crashes. 

A comprehensive study of the tendency for the driver to 
suffer injury from the steering wheel should also be made. 
For example, it is not clear whether, in a crash, the wheel 
is forced back and hits the driver, or whether the driver is 
forced forward on to the wheel. It would also be helpful 
to know if it is the rim or the hub of the wheel that causes 
the injury. Until such data are available, satisfactory 
counter measures to prevent, or to reduce, the severity 
of such injuries are scarcely feasible. 
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A.E.C. RELIANCE CHASSIS 


A Public Service Vehicle Chassis Designed for Economy of Operation 


Reliance chassis the aim has been 

at producing at a relatively low cost 
a vehicle that can be operated for long 
periods with the minimum of servicing 
attention. It has been designed to take 
bus or coach bodywork with provision 
for 41-44 seats. The laden weight of 
the complete vehicle is under 9} tons. 
This light weight has been obtained by 
efficient design without any sacrifice 
of strength or stiffness. 

All the major mechanical com- 
ponents were conceived initially to suit 
the whole range of vehicles, that is, 
the Reliance bus and coach chassis, 
the Monocoach chassisless vehicle and 
the Mercury goods carrying vehicle. 
For the Mercury chassis, the vertical, 
AV410 and AV470 units have been 
developed, because the underfloor lay- 
out is unsuitable for tankers and 
tractors, and presents difficulties when 
tipper bodies are required to be 
installed on the chassis. In the Mono- 
coach and Reliance, either the AH410 
or AH470 horizontal engine is in- 
stalled. These differ only slightly from 
the vertical units: the main differences 
are in the shape of the sump and 
crankcase extension, the arrangements 
of the dynamo drive and mounting, the 
engine mounting brackets, the exhaust 
manifold, oil filler tube and fan drive. 

Adoption of the horizontal layout 
for the Reliance has enabled a flat 
saloon floor to be obtained over the 
whole length of the chassis, and the 
weight distribution over both axles is 
favourable. The fact that from the 


iE the development of the A.E.C. 


SPECIFICATION 
TRANSMISSION : Single dry plate clutch, 
with sprung centre. Gear ratios: top 1:1, 
fourth 1°56:1, third 2-65:1, second 
4-4:1, first 6-25:1, and reverse 6-01:1. 
Propeller shaft: Hardy Spicer type 1600, 
with needle roller bearing universal 
joints. Rear axle: Single reduction, 
fully floating spiral-bevel, with alterna- 
tive ratios of: 4:7:1, 5-22:1, 5-87:1 and 
6-28:1. 

FRONT SUSPENSION: Reversed Elliott 
type axle with leaf springs and Arm- 
strong AT11 double-acting, hydraulic 
shock absorbers. 

REAR SUSPENSION: Through-axle with 
semi-elliptic leaf springs. 

STEERING: A.E.C. worm and nut type 
with a ratio of 32:1, giving 54 turns 
from lock to lock. ve wheel, 
20 in diameter. Turning circle: 62 ft. 
BRAKES: Girling, cam-operated leading 
and trailing shoe type. Orum dia- 
meter: 154 in. Shoe width: front 44 in, 


rear 6in. Shoe area: Front 256 in’, 
rear 362 in*. 

TYRES: Single front and twin rear, 
9:00—20, 10 ply, and for export 
10-00—20, 12 ply. Pressure: 65 Ibjin*. 
Three-piece welded type wheel. 
DIMENSIONS: Wheelbase 16 ft 4 in. 
Track: With 9.00-—20 tyres, front 
6 ft 6§ in between wheel centres, rear 
5 ft 11 in between centres of twin tyres. 
Ground clearance, laden: At rear axle 
casing 9 in, at radiator, gearbox and 
engine 10 in. Overall length: 29 ft 6§ in. 
Overall width: 8ft Oin. Mean height 
of top of frame from ground: 2 ft 9¥ in, 
with 9.00—20 tyres. Front overhang: 
Sft 1%in. Rear overhang: 8 ft 14 in. 
Dry weight, without spare wheel and 
carrier; 3ton 8Scwt, Engine dry 
weight, with exhauster, front mounting 
bracket, dynamo and starter, but 
without oil, clutch and flywheel: 
1,185 lb. Gearbox weight: 273 Ib. 
Clutch weight: 98 Ib. 


outset all the components have been 
designed specifically for the whole 
range has meant that the development 
of each of the vehicles has been carried 
through to a logical conclusion without 
recourse to undesirable makeshift 
arrangements such as are sometimes 
adopted when existing mechanical 
components have to be used in a new 
vehicle design. 

Because of the light weight of the 
vehicle, it has been possible to employ 


a 7-68 litre engine, the AH470 unit, 
instead of the 9-6 litre engine of the 
earlier A.E.C, models, This, the manu- 
facturers claim, gives a fuel consump- 
tion of 14-18 m.p.g. instead of the 
9-12 m.p.g. of the earlier design. In 
fact, it would appear that A.E.C. are 
modest in making these claims. 

In a road test report published in the 
13th August 1954 issue of our 
associated journal, Motor Transport, it 
is estimated that a consumption of 


On the A.E.C, Reliance, diagonal ties are employed to brace the frame in front of and behind the engine bay 
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17-18 m.p.g. should be attainable on 
an average long distance service with 
a fully laden coach. Actually, a figure 
of 19-4 m.p.g. was obtained on one of 
the test runs carried out at an average 
speed slightly higher than 31 m.p.h. 

Where operating conditions are suit- 
able and operators require even greater 
economy, a smaller engine can be 
fitted. This is the AH410, 6-75 litre 
unit. In some instances, it might be 
advantageous to operate a mixed fleet 
comprising some vehicles with the 
smaller and others with the larger 
power unit, according to the duty they 
are required to perform. This is prac- 
ticable economically because most of 
the engine components are common to 
the whole range. The engines were 
described in detail in the October 
1954 issue of Automobile Engineer. 

Briefly, the specifications of the 
power units are as follows. Both are 
six-cylinder, direct injection oil engines 
with a maximum governed speed of 
2,000 r.p.m. For the bus chassis, to 
obtain greater fuel economy, the maxi- 
mum engine speed is restricted to 
1,800 r.p.m. However, the higher speed 
setting can be retained if required by 
the operator. 

The AH410 unit, as its designation 
implies, has a swept volume of 410 in’. 
Its bore and stroke are 4-13 and 5-12 in 
respectively. At 2,000 r.p.m., the power 
developed is 98 b.h.p., while 90 b.h.p. 
is developed when the engine is 
governed at 1,800 r._p.m. The maxi- 
mum torque is 282 lb-ft at 1,300 r.p.m. 

On the other hand, the AH470 unit, 
with a capacity of 470 in’, has a bore 
and stroke of 44lin and 5-12in 
respectively, and develops 112 b.h.p. at 
2,000 r.p.m. When the engine is 
governed at 1,800 r.p.m., the maximum 
power output is 103 b.h.p. The maxi- 
mum torque is 325 lb-ft at 1,100 r.p.m. 

Although the five-speed gearbox is 
the standard unit and is common to 
the whole range of vehicles, the 
Reliance can be supplied with the 
A.E.C. Monocontrol,  electro-pneu- 
matic, two-pedal arrangement 
required. The single-speed, spiral 


bevel back axle is also common to the 
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The Clayton Dewandre vacuum servo brake operation system is the standard installation 
for the Reliance chassis 


whole range, but four different ratios 
are available. 

So far as possible, the control move- 
ments have been arranged so that they 
are similar both as regards distance 
moved and the force required to 
actuate them. The manufacturers 
maintain that it is fundamentally 
wrong to expect the driver to apply, 
for example, a light force to the clutch 
pedal and simultaneously a _ heavy 
thrust to the brake pedal. Likewise, 
the gear shift movement and force 
required to effect it should be com- 
parable with that of the other controls. 
Rationalization of control forces and 
movements contributes much to reduc- 
tion of driver fatigue. The steering of 
this vehicle is exceptionally light. In 
fact, during the development stage, 
some extra damping had to be incor- 
porated. The brakes are operated 
either by the Clayton Dewandre triple, 
vacuum servo system or by compressed 
air. 


Clutch and gearbox 
A 154in diameter single dry plate 
clutch, with a sprung centre, is 
employed. The friction lining area is 
237 in*. Fifteen presser springs are 
fitted and the spring load assembled is 


The A.E.C. Reliance with the air pressure braking installation, which can be supplied as an 
alternative to the vacuum servo system 


1,875 lb. There is no compensating 
device or engine tie because hydraulic 
actuation has been adopted. This type 
of actuation obviates the need for 
adjustment to compensate for wear of 
the friction linings. A _ bail thrust 
bearing is employed in the actuation 
mechanism, The whole unit is enclosed 
in a bell-housing integral with the 
magnesium alloy gearbox. 

The five-speed gearbox weighs 
273 lb dry. It holds 2 gallons of oil; 
S.A.E. 140 is recommended. The gear 
ratios are: top 1:1, fourth 1-56:1, third 
2-65:1, second 4-4:1, first 6-25:1, and 
reverse 6-01:1. An inertia-lock type 
synchromesh unit is employed on all 
gears except first and reverse, which 
are of the sliding mesh type. 

At the spigot bearing, the En 39A 
primary shaft is about 1 in diameter. 
Immediately behind this bearing, the 
shaft is threaded for a nut that pulls 
the hub of the centre plate of 
the clutch on to a taper of 1 in 8 on the 
diameter. A plain key transmits the 
drive. Behind this, the shaft is 1% in. 
nominal diameter where it passes 
through a sleeve extension of the 
B.S.1452 grade 12 casting that houses 
the lip type front oil seal and retains 
the single-row roller bearing immedi- 
ately in front of the primary gear. The 
two-piece inner race of the bearing is 
pulled against the gear by a nut on a 
1} in diameter thread round the shaft. 
A flanged, cupped, mild steel housing 
carries the outer race of the bearing, 


which is held in position by the 
spigoted-in sleeve casting, already 
mentioned. This arrangement has 


been adopted so that the primary gear 
can be withdrawn through the hole in 
the front wall of the box. The whole 
assembly is retained in the bore in the 
end wall of the box by five 4in 
diameter studs. The inside diameter 
of the cupped housing is 100mm and 
its outside diameter is 41s in. 

Formed at the rear end of the 
primary shaft is the primary gear and 
an extension that carries the En 34 
synchro cone, which is pressed on and 
keyed. The roller type spigot bearing 
for the 25mm diameter front end of 
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the mainshaft is in a 62mm counter- 
bore in the primary shaft. The teeth 
of the female component of the 
toothed clutch of the synchro unit are 
machined in this counterbore. Drilled 
from the front face of the primary gear 
into the counterbore are a number of 
44 in diameter holes, through which a 
drift can be passed to knock out the 
bearing for servicing. A_ flanged 
distance ring is fitted between the 
inner race of the bearing and a 
shoulder on the mainshaft. 

Simplicity, robustness and compact- 
ness are the outstanding features of 
the synchronizers. At the front, the 
En 34 centre part of the unit, the male 
component of the toothed clutch, is 
appreciably smaller in diameter than 
most other designs. Its teeth for the 
transmission of direct drive have a 
pitch circle diameter of 2-500 in, while 
those for fourth speed gear are of 
3-571 in pitch circle diameter. The 
component is mounted on a 2in 
diameter splined portion of the main- 
shaft. There are ten splines, approxi- 
mately in deep. 

Six holes, drilled radially in the 
sliding, centre component, house é@/ in 
diameter En 36T pegs. These pegs 
project through slots in the En 39A 
sleeve component. Their outer ends 
register in holes in the En 34 selector 
collar, which is a separate component. 
Three more (44 in diameter, radially 
drilled holes house the spring-loaded 
ball detents. An unusual feature is that 
a vin diameter hole is drilled from 
the rear end face of the component to 
communicate with a yin diameter 
axial hole drilled from the base of the 
detent housing: this is to obviate any 
possibility of the detent balls being 
locked hydraulically by oil in their 
housings. 

The phosphor bronze synchro cups 
are pressed into the ends of the sleeve 
and secured by six yin diameter 
countersunk rivets. They have forty- 
four ry in wide slots machined parallel 
to the axis of the unit in their conical 
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faces, which are grooved peripherally. 
This allows the cones to break rapidly 
through the oil film during engagement 
and prevents their sticking during dis- 
engagement: the slots act as reservoirs 
for the oil squeezed from between the 
conical faces as they engage. The mean 
diameter of the 13 deg conical faces of 
both the top and fourth speed units is 
about 4, in, and the length of engage- 
ment between cone and cup is } in. 

In the sleeve, the slots through 
which the pegs in the centre com- 
ponent project are machined parallel 
to the axis of the unit. A U-shaped 
notch, large enough to accommodate 
the peg, is cut on each side of the 
centre of each slot. The operation of 
the synchro unit is as follows. When 
a gear is selected, the whole assembly 
slides axially on the mainshaft until 
the cones engage. If the driving and 
driven assemblies are syn- 
chronized, the centre component 
rotates relative to the sleeve until the 
radial pegs engage in the U-shaped 
notches, thus baulking further axial 
movement, When synchronization has 
been effected, the pegs are free to ride 
out of the notches, so the spring-loaded 
balls in their detent grooves can be 
over-ridden and the centre component 
of the toothed clutch moved into 
engagement. 

Immediately behind the synchro 
unit, the mainshaft is shouldered to 
2,5 in diameter to carry the phosphor 
bronze bush for the fourth and third 
speed gears. The bush is located 
against rotation relative to the shaft by 
a key, the end of which registers in a 
slot in the rear end of the bush. This 
key is carried in a slot in the larger 
diameter portion of the shaft behind 
the bush. A 9 in thick flange round 
the centre of the bush separates the 
fourth and third speed gears and the 
whole assembly is retained by a } in 
thick, internally splined washer in a 
groove immediately in front of the 
shoulder where the shaft is reduced in 
diameter to carry the synchronizer unit. 
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This washer is assembled over the 
splined end of the shaft and then 
rotated in the groove until its splines 
are out of normal phase relative to 
those on the shaft. Then two keys are 
inserted between diametrically opposite 
pairs of splines on the shaft and 
pushed to the rear to register between 
the splines in the washer. These keys 
have T-heads that seat in a groove 
round the shaft, which locates them 
axially. The bearing surface for the 
fourth speed gear is about 17% in 
long X 2s in diameter, and that for the 
third speed gear is about 1{ in long x 
#4 in diameter. Holes, »*; in diameter, 
are drilled from the adjacent faces of 
each gear to allow oil to be splashed in 
to the bearing surfaces. 

The synchro cone for fourth speed 
is integral with the gear. On the other 
hand, the cone for the third speed 
gear is formed on the sleeve com- 
ponent of the synchronizer, and the 
phosphor bronze cup is housed in the 
gear. This cup is held in position by 
three in diameter countersunk 
rivets, in holes drilled parallel to the 
axis of the unit, and with their axes at 
the interface between the outer peri- 
phery of the cup and its housing; in 
other words, each hole is half in the 
cup and half in the housing. The male 
component of the toothed clutch is 
formed round the boss of the third 
speed gear, and the centre component 
of the synchro unit forms the female 
component. A diametral pitch of 
3-571 in has been adopted for the third 
speed toothed clutch, while that for 
the second speed clutch is 4-00 in. 

Apart from the fact that the cones 
for third and second speeds are formed 
on the sleeve, and the centre of the 
synchronizer forms a female, instead 
of a male, component of the toothed 
clutch, this synchronizer unit is similar 
to that for top and fourth speeds. The 
centre component slides on a splined 
En 39A sleeve on the 2% in diameter 
portion of the mainshaft. Inside the 
sleeve there are ten splines, 0-118 in 


In the A.E.C. Reliance gearbox, the compactness of the synchronizer assemblies is a noteworthy feature 
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deep, and externally there 
are twenty-five splines, 
0-227 in deep. The sleeve 
also acts as a distance piece 
between the rear end of the 
third and fourth speed gear 
assembly and a }in thick 
washer that is splined on the 
shaft and bears against a 
collar round the shaft. This 
collar is immediately behind 
the second speed gear. The 
rear portion of the sleeve is 
shouldered to 2-963 in to 
form the bush for the 
second speed gear. Lubrica- 
tion is provided for by holes 
drilled through the boss of 
the gear to the _ bearing 
surface. 

The male component of 
the toothed clutch is formed 
on a forward extension of 
the boss of the gear. This 
gear also carries the phos- 
phor bronze synchro cup, 
which is secured in a similar 
manner to that in the third 
speed gear. The mean 
diameter of the conical face for the 
third speed synchronizer is 43 in, while 
that for second speed is 5jin. The 
length of engagement is } in for both, 
and the surfaces of the cups are slotted 
and grooved in the same manner as 
those for top and fourth speeds. 

Behind the collar that is formed 
round the splined portion of the shaft 
to locate the second, third and fourth 
gear assembly, is the sliding gear. The 
boss of this gear is 144 in long and the 
collar for the selector fork is machined 
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A ball thrust bearing is employed in the hydraulically actuated, 
clutch withdrawal mechanism 


about 17 in. 

The first and second speed layshaft 
gears are integral with the En39A 
shaft. All the others are assembled on 
from the front and rear, and the drive 
is transmitted by plain keys. At the 
constant mesh gear the diameter of the 
shaft is 24 in, at the fourth speed gear 
it is 27s in and at the third speed gear 
2% in. It is 24 in diameter at the centre 
and 2, in in front of the rear bearing. 

At the extreme front end, the shaft 
is reduced to 45 mm diameter where it 
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40 mm diameter. The inner 
race of the bearing is re- 
tained between the shoulder 
and a Seeger type circlip in 
a groove round the rear end 
of the shaft. The 80mm 
outside diameter outer race 
is simply pressed into its 
housing, which is flanged, 
and is spigoted into the rear 
wall of the box, to which it 
is bolted. A limited amount 
of axial float of the inner 
race and roller assembly is 
allowed to accommodate 
axial movement due to 
thermal expansion. 

The nominal diameter of 
the En32B_ reverse idler 
spindle is ljin. It is sup- 
ported at one end in a hole 
in the rear wall of the box, 
and at the other in a boss 
cast integrally in the side of 
the unit. shoulder is 
formed near the front end of 
the shaft, which is threaded 
jin diameter, and a slotted 
nut is assembled on together 
with a jin thick washer to pull the 
shoulder up against the boss. 

The idler is carried on two, 1} in 
outside diameter, phosphor bronze 
bushes inserted one from each end. At 
the front end, a thrust washer is inter- 
posed between the idler and the casing, 
and at the rear the bush in the casing 
is flanged to take the thrust. Further 
details of all the gears and pinions are 
given in the accompanying table. 

A D.T.D.424 casting forms the top 
cover of the box and houses the 
selector rods and striker mechanism. 


round it. In the rearmost position, it is carried in the ball bearing that 
engages the reverse idler, and when it axially locates the assembly. A y;in The En 32B striker lever is a separate 
is slid forward, it forging with split 
meshes with the first GEARBOX DATA boss clamped round a 
speed layshaft gear. horizontally mounted 
To the rear of this, Pitch control spindle of 
ny shaft is reduced to circle Diametral Face width B.S. 5009 / 21 1. This 
2 in diameter pitch Material _—of teeth is 1h 
is carried in the ba side diameter by jin 
bearing that axially Primary gear 3-5714 in 7 En 39A 1 in inside diameter. A 
locates the assembly. 4th speed gear 4714 in 7 En 39A 1 yy in flange is welded on its 
A vs in thick dis- sed speed gear 6142 in 7 En 39A 1 fy in front end to receive 
tance washer is fitted 2nd speed ong 7-426 = 7 En 9A 1 4 in the coupling at the 
between the inner race ist speed gear 8°1667 in © En 39A If in end of the rod from 

f th Layshaft cluster: 

of the bearing and the Layshaft (constant the gear shift control 
shoulder on the shaft. mesh) gear 7-285 in 7 En 39A 1% in lever. The shaft on 
Behind this race are 4th speed gear 6142 in 7 En 39A 1% in which the striker lever 
the speedometer gear 3rd speed gear 4714 in 7 En 39A 1 yy in is mounted is carried 
and the companion 2nd speed gear 3°4285 in 7 En 39A 14 in in bosses in the turret 
flange for the univer- Ist speed gear 2-6667 in 6 En 39A 2} in casting. It bears in 
sal joint. The whole Reverse speed gear 4°333 in 6 En 39A fi in each for a length of 
Reverse idler gear 4°1667 in 6 En 39A i in Ijin, and a lip type 


assembly is retained 
by a slotted nut on 
the 14 in’ diameter 
threaded end of the shaft. The outer 
race of the bearing is carried in a #; in 
thick flanged, cupped housing inserted 
into a hole in the crankcase wall. The 
flange seats in a shallow counterbore 
round the hole and the whole assembly 
is retained by an aluminium alloy 
cover bolted to the rear face of the 
box. A lip type oil seal housed in the 
rear end of the cover bears on the boss 
of the companion flange. The distance 
between the centres of the bearings in 
the front and rear walls of the box is 


thick distance washer is interposed 
between the inner race and a shoulder 
on the shaft, and the whole assembly 
is retained by a } in thick plate secured 
by two jin diameter set bolts in holes 
tapped in the end of the shaft. The 
100 mm outside diameter outer race is 
housed in a #s in thick flanged, cupped 
housing retained by an end cover 
spigoted in to the bearing housing and 
bolted to the front face of the box. 

A roller bearing carries the rear end 
of the shaft, which is shouldered to 


oil seal is fitted at the 
front end, 

The lower end of the striker lever is 
case hardened and the striker forks for 
the third, second, first and reverse 
gears are forged integrally on the front 
ends of the jin diameter En 32B 
selector rods, while those for fourth 
and fifth speeds are on the selector 
fork bosses. A slotted plate, forming 
the interlock, is fitted over the end of 
the striker rod; its front and rear edges 
register in horizontal, transverse slots 
in the cover assembly. The slot in the 
plate is so shaped as to allow the 
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The spiral bevel pinion is straddie-mounted 


striker to move freely over its full fore 
and aft travel without moving the 
plate. However, if the striker is moved 
laterally, the plate slides horizontally 
with it. 

Two blocks are riveted to the under- 
side of the plate on each side of the 
centre of the slot in it; they register 
between the arms of the striker forks 
when in the neutral position. The 
distance between the two blocks is 
such that two striker forks cannot pass 
between them simultaneously; thus, it 
is only possible to select one gear at a 
time. A baulk for first and reverse 
speeds is incorporated in the casting 
that carries the gear shift lever. To 
engage these speeds, it is necessary to 
lift the lever to clear the catch-plate in 
the bottom of the casting. 

A split boss on the En 16B or C 
selector fork for second and _ third 
speeds is clamped on the rod by a 4 in 
diameter pinch-bolt. The fork for 
fourth and fifth speeds is also of 
En 16B or C, but it is retained by a 
conical ended set screw in a jin 
diameter B.S.F. tapped hole in its 
boss. The conical end of this set screw 
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registers in a tapered hole in the rod. 
For first and reverse speeds, a striker 
fork is secured by a pinch-bolt to the 
rear end of the rod. A peg, screwed 
into the selector fork and secured by 
a split pin, registers between the two 
lugs of this striker. The selector fork 
is pivoted at its upper end to the top 
cover. 

A conventional spring-loaded ball 
type gear lock is housed in the 
D.T.D.424 casting that is bolted to the 
top cover to support the rear ends of 
the rods. A similar casting supports 
the front ends of the rods. Separate, 
bolted-on castings are employed 
instead of carrying the rods in bosses 
cast integrally in the cover so that, in 
the event of wear being experienced 
after extended service, replacement 
can be effected inexpensively. More- 
over, this also saves a_ line-boring 
operation during manufacture. 


Rear axle 

A Hardy Spicer 1600 propeller shaft 
transmits the drive to the rear axle. 
It has needle roller universal joints at 
its ends and the tube is 3 in diameter X 
0-120 in thick X 32} in long. The sliding 
joint is at the front end. In the laden 
position, the axis of the shaft slopes 
down towards the rear at an angle of 
1 deg from the horizontal. 

A single reduction spiral bevel final 
drive is employed. It is housed in a 
banjo type casing formed by welding 
together two steel pressings; the half 
shafts are fully floating. Both the 
gearbox and the axle are installed with 
the axes of the mainshaft and spiral 
bevel pinion at an angle of 1 deg from 
the horizontal, so that, as viewed from 
the side, the transmission line is 
straight. However, in plan view, the 
propeller shaft is set at an angle of 
14 deg to the longitudinal centre line 
of the vehicle. There are four alter- 
native final drive ratios to suit different 


A malleable cast iron gear carrier is 
employed 


customers’ requirements. They are: 
4-7:1, 5-22:1, 5-87:1, and 6-28:1; the 
lower two ratios are primarily intended 
for goods vehicles. The oil capacity is 
24 gallons and S.A.E. grade 90 is 
recommended. 

The gear carrier is a B.S.310 grade 3 
malleable iron casting. It is secured 
to the banjo casing by twelve 4in 
diameter studs. The axis of the spiral 
bevel pinion is offset 14 in to the right- 
hand side of the centre of the differen- 
tial pinion spider. There are 10, 9, 8 
or 7 teeth on the pinion, according to 
the ratio, and the back lash is 0-008- 
0-0llin. The pitch circle diameters of 
the pinions are 3-290in, 2-9605 in, 
2-6315 in and 2-456 in respectively. 

An En 39A pinion is employed and 
its integral shaft is 2in nominal 
diameter. It is carried in two opposed 
taper roller bearings, with their centres 
approximately lys in apart; additional 
support is afforded at the rear by a 
parallel roller bearing, in which is 
carried a 30 mm diameter spigot exten- 
sion of the rear end of the pinion. A 
boss in the casting houses the outer 


Arrangement of the rear axle, The brake drums have been made of heavy section to give them a relatively high heat capacity to keep their 


temperature to a minimum 
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race of this bearing; the inner race is 
of the parallel type that permits a 
limited amount of axial float. The 
assembly comprising the internally 
splined boss of the companion flange 
for the universal joint and the inner 
races of the two taper roller bearings, 
with a j in long distance tube between 
them, is pulled against the gear by a 
castellated nut and plain washer on 
the 1} in B.S.F. threaded front end of 
the spindle. 

The outer races of the taper roller 
bearings are in a malleable cast iron 
housing spigoted into the end of the 
nose piece. This housing is flanged 
and secured by eight 4 in diamcter set 
bolts. The outer races are inserted 
one from each end of the housing and 
are separated by a collar formed in it. 
A cast iron cover closes the front end 
and also houses a lip type oil seal that 
bears on the boss of the companion 
flange for the universal joint. The seal 
housing is enshrouded by a dished 
thrower ring welded on the companion 
flange. Adjustment to the pre-load on 
the taper roller bearings is effected by 
shims between the inner race of the 
front bearing and the distance tube. 
Shims are fitted between the flange 
round the bearing housing and the end 
of the nose piece for adjusting the axial 
position of the pinion. The thickness 
of the shims needed is predetermined 
by gauging the carrier and the pinion 
assembly. 

An En 39A crown wheel is employed; 
it is 154 in overall diameter and has 47 
teeth for the three highest ratios and 
44 for the lowest one. It is spigoted 
on to the flange round the differential 
cage and is secured by twelve ys in 
diameter set bolts, which are passed 
through clearance holes in the flange 
and screwed into it. Behind the flange, 
substantial radial ribs between the 
bolts stiffen the component. 

The cage is a two-piece casting of 
B.S.592 grade 1 iron. An unusual 
feature is that the two pieces are 
spigoted together. The arms of the 


En 34 spider do not have any flats 
machined on them. 
between 


Holes drilled 


the teeth of the En32T 


The engine installation and front end of a chassis with the Clayton 
Dewandre vacuum servo unit installed 
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pinions ensure that there is a con- 
tinuous flow of oil through the Clevite 
bearing bushes in the bores of the 
pinions. These bushes are 11s in 
long. 

Another unusual feature of the 
assembly is that the 2in diameter 
phosphor bronze thrust washers 
between the ends of the pinions and 
the cage are flat on one side, where 
they bear against the pinions, and of 
spherical form on the other, where 
they seat in the cage. They are 
each located against rotation by a 
shouldered dowel. The larger diameter 
portion of each dowel is in the cage 
and the small one projects into a hole 
in the washer. This hole in the washer 
is large enough to allow the washer to 
align itself correctly, but not so large 
as to allow the dowel to pass right 
through it and score the end of the 
gear. The provision of these washers 
is an example of the detailed attention 
that has been devoted to reduction of 
servicing costs. 


Synchronizer and dog clutch assemblies for 
second and third speeds 


The En36T differential gears are 
5 in overall diameter, and the effective 
length of tooth engagement is 1ys in. 
Their back lash is 0-007-0-009 in. 
Plain phosphor bronze thrust washers, 
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Synchronizer and dog clutch assemblies for 
fourth and fifth speeds 


4x, in outside diameter by 34 in inside 
diameter, are interposed between the 
outer faces of the gears and the cage. 
The gear bosses are 3 in diameter and 
they bear for a length of 11s in in the 
bore in the cage. Their diametral 
clearance in the cage is 0-008 in. 

On each side, the cage is machined 
and ground to about 3} in diameter for 
the taper roller bearings that carry the 
assembly. These bearings are spaced 
with their centres about 10, in apart. 
They are housed in eyes in the gear 
carrier. Both the pre-load of the 
bearings and the mesh of the crown 
wheel is adjusted by ring nuts screwed 
into the outer ends of the eyes to bear 
against the outer races. The inner 
races, of course, are pulled against 
shoulders round the cage. 

The half shafts are of En 26. They 
are 2-3 in diameter over the splines at 
their inner ends and about 1-81 in 
diameter over the length between the 
splines and their upset driving flanges. 
The spline root diameter is 53 mm and 
the depth is 275mm. The En 14 axle 
tube is 5in diameter and i in thick at 
its ends. 

The wheel hub is a B.S.310 grade 3 
malleable iron casting. Two opposed 


At the rear end of the chassis the brake controls are connected to 
a cross tube 
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taper roller bearings are assembled 
into it from each end; their centres are 
approximately 5}in apart. The inner 
race of the outer bearing is on a 34 in 
diameter portion of the axle, and the 
diameter at the inner bearing is 3% in. 
A two-piece distance sleeve separates 
the two inner races. Each sleeve is 
shouldered externally at one end and 
internally at the other so that one 
spigots into the other. Shims are fitted 
round the spigot joint to allow the 
axial float of the bearings to be 
adjusted to approximately 0-010 in. 
This arrangement has been adopted so 
that the shims are not damaged when 
the hub assembly is fitted on to or 
removed from the axle. 

A ring nut, drilled radially to accom- 
modate two locking bolts, is screwed 
on the 3in diameter threaded end of 
the stub axle and pulls the whole 
assembly against a distance ring which, 
in turn, bears against a shoulder at the 
inner end of the stub axle. This ring 
also is shouldered and its smaller 
diameter portion bears against the 
inner race of the inner bearing. Round 
this portion is a mild steel ring housed 
in the end of the hub and retained by 
a snap ring in a groove in the housing. 
The function of this mild steel ring is 
to ensure that when the hub is 
removed, it comes off complete with its 
bearing assembly. 

A lip type seal is pressed into the 
housing after the snap ring has been 
placed in position and bears round the 
larger diameter portion of the distance 
ring. Should any lubricant escape past 
the seal, it is trapped in a cupped steel 
shroud, which is fitted over the inner 
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end of the hub and riveted to the flange 
for the wheel and brake drum. Holes 
are drilled through the flange to allow 
this grease to pass out clear of the brake 
drum. The outer end of the hub is 
sealed by the driving flange. 

The ten Zin diameter studs that 
secure the twin wheels and B.S.1452 
grade 17 brake drum to the flange 


Shackle stops are fitted to avoid serious 
trouble in the event of failure of the top 
leaves of the springs 


round the hub have a collar formed 
round them near their centres. They 
are threaded at each end. One end of 
each stud is passed through a hole in 
the flange, and a nut is assembled on to 
it and tightened to pull the collar into 
a counterbore in the outer face of the 
flange. Each stud is located against 
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rotation by a in a in diameter 
hole drilled axe the collar and into 
the flange. The brake drum is carried 
on a l}in diameter portion of each 
stud. A conical face between the 1} in 
diameter portion and the j in diameter 
threaded portion of each stud forms the 
seating for the inner wheel, and the nuts 
have conical faces that seat in counter- 
sinks in the holes in the outer wheels. 


Rear suspension 

Semi-elliptic springs are fitted at the 
rear. Rubber bump stops are mounted 
under the frame side members to bear 
directly on the axle tube. The spring 
rate is 0-351 ton/in in the bus chassis 
and 0-440 ton/in for the coach. From 
the free camber to the fully laden posi- 
tions the deflections are 6-42in and 
6-25 in respectively and from the free 
camber to the full bump positions they 
are 8-4in and 8-5 in respectively. The 
unsprung weight is 1,810 lb. 

The En45 spring is 60in long 
between the eye centres. On the bus 
it has sixteen leaves ys in thick and one 
leaf jin thick, whereas on the coach 
twenty ys in leaves are fitted with one 
Zin thick leaf. The second leaf on 
each spring is extended round the 
spring eye in order to prevent complete 
collapse in the event of breakage of the 
top leaf. Shackle stops are also employed 
as an additional precaution. All the 
leaves are 34in wide. The bushes are 
of phosphor bronze and the 1-060 in 
diameter En 32B pins are case hardened 
and chromium plated. Spring hanger 
brackets of B.S.310 grade 3 malleable 
iron are bolted to the outer faces of 
the frame side members. 


At each end of the front axle, the swivel pin is firmly seated in a tapered hole 
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Front suspension 

At the front, the reversed Elliott- 
type axle, with conventional semi- 
elliptic springs, is employed. It is of 
I-section En 16B or C. At the centre 
its overall dimensions are 34in deep 
by 2} in wide over the flanges and the 
web thickness is jin. Rubber bump 
stops are fitted on top of the springs, 
and in the full bump position they bear 
on the underside of the frame side 
members. Armstrong AT11 double- 
acting dampers are employed. The 
swivel pin angle is 5 deg, the castor 
angle 14. deg and the camber angle is 
also 14 deg. There is no toe in. 

The spring rate is 0-347 ton/in on 
the right-hand side and 0-301 ton/in 
on the left-hand side. This difference, 
of course, is to allow for the asymmet- 
ric weight distribution due to the 
engine being mounted with its centre 
of gravity to the right of the centre line 
of the vehicle. On the right-hand side, 
the deflection from free camber to the 
laden position is 4-47 in and to the full 
bump position it is 6-6 in, whereas on 
the left-hand side the deflections are 
4-65in and 6-8in respectively. The 
material and dimensions of the springs 
are the same as those at the rear except 
that they are 56in long between eye 
centres, and on the left-hand side ten 
fs in thick leaves are fitted, while on 
the right-hand side there are twelve. 
As at the rear, the bushes are of 
phosphor bronze and the 1-060 in 
diameter, En32B pins are case 
hardened and chromium plated to give 
long life before replacement is neces- 
sary. The spring hanger brackets are 
of B.S.310 grade 3 and they are 
mounted under the frame side 
members. 

Another example of the careful 
attention devoted to detail to give the 
vehicle a long life between overhauls 
is the case hardening and 
chromium plating of the En 34 
swivel pins. The two treat- 
ments are used because 
chromium plating not only 
takes better on a _ case 
hardened surface but also 
lasts longer than when it is 
on an unhardened surface. 

The lower bearing of the 
swivel pin is 1-890 in inside 
diameter X 1} in long, and the 
upper one is about 1-5in 
diameter X 2 in long. Both are 
Glacier, lead bronze lined, 
steel bushes. The centres of 
the bearings are spaced about 
54 in apart. 

Between the two bearings 
the pin is tapered, where it is 
carried in the boss at the end 
of the axle. The thrust 
between the hub and the pin 
and axle assembly is taken by 
a special bearing at the lower 
end. This bearing comprises 
a mild steel thrust pad 


spigoted into the lower end of 
the swivel pin and a phosphor 
bronze washer that seats in a 
cap bolted up to the bottom 
end of the swivel pin bearing 


The bearing that carries the upper end of the steering column is 
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Steering and track rod arm arrangement 


housing. The phosphor bronze thrust 
washer is flat on its upper face, where 
it bears against a mild steel pad. Its 
lower face, which seats in the retainer 
cap, is of spherical form. Shims are 
fitted between the cap that retains the 
thrust bearing and the lower swivel pin 
bearing housing to adjust the axial 
location of the swivel pin bearing 
assembly. A lip type oil seal is fitted 
in the upper end of the lower bearing 
housing, and the upper end of the top 
bearing of the swivel pin is closed by 
another bolted-on cap. 

A stamped En 16B or C stub axle 
is employed. The steering arm is also 
of En 16B or C and has an effective 
length of 6t4 in. It is secured to the 
axle by two jin diameter studs with 
slotted nuts. An unusual feature of 
both the steering arm and the 7 in 
long, En 16B track rod arm is that they 
are polished all over to eliminate stress 


flexibly mounted 


raisers and to facilitate inspection. The 
track rod arm is pulled against a 
machined face on the lower knuckle 
of the swivel pin joint by slotted nuts 
on two j in diameter studs. 

At the inner wheel-bearing, the stub 
axle is 24 in diameter and at the outer 
bearing it is «lj in diameter. Both 
bearings are of the taper roller type; 
they are separated by a barrel-shaped, 
cast iron distance piece. Their centres 
are spaced approximately 3-57 in apart. 
The bearings are assembled into the 
En 3A hub from each end. A slotted 
nut with a j in thick plain washer is 
screwed on to the Il}in diameter 
threaded end of the stub axle to pull 
the inner races and distance piece 
assembly against a distance ring that 
is shaped so as to clear the root fillet 
between the stub axle and the brake 
back plate carrier flange. A felt oil seal 
is fitted in the inner end of the hub 
and bears against the periphery of the 
distance ring. The outer end of the 
hub is sealed by a_ bolted-on cap. 
Adjustment to give the running clear- 
ance in the bearings is effected by 
interposing shims between the distance 
piece and the inner race of the outer 
bearing until the rollers are just 
nipped; then an additional 0-010 in 
thick shim is added to give the correct 
clearance. 

The wheel and brake assembly is 


conventional. As at the rear, the 
S.M.M.T. standard 10-stud fixing 
arrangement has been adopted. All 


the studs are { in diameter with B.S.F. 
threads. Wheel-nut guard rings are 
fitted. The wheels are of the three- 
piece, welded type with 20 in diameter 
rims. The rim widths are 6-00 in when 
9.00—20 tyres are fitted and 7-33 in 
when 10-00—20 tyres are employed, 
and the wheels are offset 5-375 in and 
6-05 in respectively, 


Steering 


A.E.C. worm and nut type 
steering gear is employed. 
The worm, which meshes 
with a bronze nut that is 
trunnion-mounted, is formed 
at the lower end of the steer- 
ing shaft. The two trunnions 
are carried on a short crank 
formed on the rocker shaft. 
Worm shaft thrust is taken by 
a self-aligning ball bearing at 
the upper end. The bearing 
is mounted between rubber 
rings, which absorb shock and 
allow for the slight rocking 
action of the steering shaft. 
This rocking action, of course, 
is due to the fact that the 
bronze nut moves through an 
arc instead of in a straight 
line. Oil bath lubrication is 
furnished for the worm and 
nut. A lip type oil seal at the 
lower end of the shaft pre- 
vents oil seepage out of the 
unit. 

The steering wheel is 20 in 
diameter and is secured by 
means of a nut on the end of 
the steering shaft. A clip-on 
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cover conceals this attachment. The 
wheel is of coloured Vulcanite com- 
pound, moulded over a built-up steel 
frame. 

A conventional drag link and one- 
piece track rod layout has been 
adopted. The drop arm is of En 16B 
or C. It is 124 in long and is polished 
all over. The drag link, or steering 
rod, is ljin outside diameter X } in 
thick and is of B.S.5009-211 steel tube. 
Spring-loaded ball joints are fitted at 
the ends, and the centre-to-centre 
length between them is 55in. The 
cross sectional dimensions of the track 
rod are the same as those of the steer- 
ing rod and it also is of B.S.5009-211 
tube. Its centre-to-centre length 
between the spring-loaded ball joints 
is 68 in. The steering ratio is 32:1 in 
the mid position. This gives 54 turns 
from lock to lock and the turning circle 
is 62ft diameter. The wheel angles 
at the full lock positions are 41} deg 
and 334 deg. 


Brakes 

Girling leading and trailing shoe type 
brakes are employed. On the right- 
hand control chassis the Clayton 
Dewandre triple vacuum servo control 
system can be used, while the air 
pressure system can be fitted to left- 
or right-hand control versions. The 
drum diameter is 154 in. All the shoes 
are 4in thick and their widths are 
44 in at the front and 6in at the rear. 
This gives a total friction lining area 
of 256in* at the front and 362 in? at 
the rear. The drum flanges are of 
heavy cross section, about jin thick, 
so that they have a large heat capacity 
and therefore their temperatures 
remain low during operation. 

The brake pedal is carried on a 
phosphor bronze bush, 14 in outside 
diameter X 1} in long, on an En 32B 
cross shaft. This shaft is common to 
both the brake and clutch pedals; it is 
case hardened at the bearing surfaces. 
The lever ratio of the brake pedal is 
3-25:1, and the linkage increases the 
ratio to 3-75:1. This gives a pedal 
travel of 7} in. 


brake actuating cylinder 


arrangement 


pressure 
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When the vacuum servo braking 
system is installed, the arrangement is 
as follows. A short link connects the 
lower end of the brake pedal with a 
bell crank lever pivoted on a bracket 
at the front end of the longitudinal 
member that carries the cross shaft. 
The other end of this lever is con- 
nected to another bell crank lever 
carried by a bracket on the front cross 
member at a point about 5 in inboard 
of the side member on the near-side 
of the frame. From this bell crank 
there is a straight control-run back 
through the servo unit to an upstand- 
ing lever on a tubular cross shaft 
about 17 in in front of the back axle. 

Pendant levers near each end of this 
cross shaft are connected by tie rods 


The Clayton Dewandre reservoir and valve 
unit of the Bendix Westinghouse pressure 
braking system 


to levers on the brake camshafts. The 
camshafts are supported in the usual 
manner in the brake back plate, and 
also in phosphor bronze bushes in 
bosses near their inner ends. These 
bosses are each secured by 2 bolts to 
a v« in thick plate welded to the axle 
tube. There is sufficient clearance 
between the bolts and their holes in 
this plate to allow the camshaft to be 
correctly aligned during assembly. 

The main servo motor is the Clayton 
Dewandre VH1/812L type and is 
mounted on the inner face of the near- 
side frame side member. Auxiliary 
motors, to operate the front brakes, are 
mounted one on each front axle swivel 
pin knuckle. Each motor is of the 
tandem cylinder type, and the degree 
of vacuum in the two cylinders is regu- 
lated by the main servo valve. 
Synthetic rubber dust covers are fitted 
on all servo motor piston rods. 

A vacuum tank, of 4,200 in® capacity, 
is mounted on the outer face of the 
frame side member alongside the main 
servo. In this tank, a vacuum of 
22-24 in of mercury is maintained by a 
Clayton Dewandre exhauster, type 
B550. This exhauster is driven in 
tandem with the fuel injection pump. 
The degree of vacuum in the reservoir 
is indicated on a gauge in the driver’s 
instrument panel. 

When the air-pressure control 
system is installed, the brake cam- 
shafts are actuated directly by 
diaphragm type pistons in expansion 
chambers mounted on each axle. 
Admission of air to the brake 
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chambers is controlled by a D1 type, 
pedal and valve assembly mounted on 
the driver’s floor plate. The design of 
this assembly is such that, until the 
pressure in the brake line reaches 
75 Ib/in?, it is proportional to the force 
applied to the pedal. After this, the 
full pressure in the reservoir, approxi- 
mately 100 1b/in?, is released into the 
brake lines. This enables a powerful 
brake application to be made in an 
emergency. 

One of two types of air compressor 
is fitted. The choice is between the 
Clayton Dewandre, type PCGA 198 
unit, with a bore and stroke of 2} in 
and 1} in respectively and a piston dis- 
placement of 7-2ft® per minute at 
1,000 r.p.m. of the compressor, and a 
Westinghouse, type E7 unit, with a 
bore and stroke of 2}in and lin 
respectively, and a displacement of 
8-0ft® per minute. Both are twin 
cylinder, air-cooled units, and each is 
mounted in tandem with the fuel injec- 
tion pump. The installation is supplied 
with oil from the engine pressure- 
lubrication system. Air is drawn 
through the engine air cleaner and is 
discharged into a_ single-chamber 
reservoir on which are mounted a 
safety valve and an unloader valve. 
The reservoir pressure is indicated by 
a gauge on the driver’s instrument 
panel. 

The hand brake control is of the 
single-acting lever type with a ratio of 
8-41:1. This ratio is increased to 
14-7:1 by the linkage. The control lever 
is mounted on the outer end of a cross 
shaft supported in two phosphor 
bronze bearings in housings, one bolted 
on the longitudinal frame member 
supporting the driver’s foot plate and 
the other on the frame side member. 
A pendant lever on the inner end of 
the cross shaft is connected to a 
control rod that extends back to the 
cross shaft, which is immediately in 
front of the rear axle. With the vacuum 
actuation system, the foot brake 
linkage is also attached to this cross 
shaft. This control-run is about 1 in 


The mounting arrangement for the Clayton 
Dewandre servo unit is the same as that for 
the air pressure unit 
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inboard of the offside, frame side 
member. 


Frame 

In general, the frame is of conven- 
tional form. Its overall height from 
the ground when 9-00—20 tyres are 
employed, is 2ft 94in at the centre. 
The front and rear overhangs are 5 ft 
lgin and 8ft l}in respectively. An 
unusual feature is the cross bracing in 
the bays immediately in front of and 
behind the engine. The cross bracing 
has been incorporated to give increased 
resistance to lozenging and whip. This 
arrangement is a good feature in that 
it gives adequate stiffness without 
adding appreciably to the weight of 
the frame: the alternative would be to 
increase the gauge of the main 
members of the structure. During 
assembly, the end plates of the cross 
bracing ties are first bolted to the 
flanges of the frame side members and 
then the ties are heated and welded 
on, As they cool and contract, they 
apply a pre-load to the bay. They are 
also welded together at their centres 
to prevent chafing and rattling. 

At the centre, the channel section 
side members are 8 in deep X 2} in over 
the flangesX4in thick for the home 
market, and 8} in deep X 2} in over the 
flanges X vs in thick for export. They 
taper to a depth of 641 in at the front 
and rear ends. The overall width of 
the frame over the side members is 
2 ft 41% in. 

There are nine main cross members 
and, as has already been stated, they 
are cross braced with mild steel strip, 
14 in wide X Ys in thick. At the front a 
15-20 ton carbon steel, cold formed 
channel is riveted on. It is 6}4 in 
deep X 2in wide X #; in thick. The 
second and third cross members are 
fitted between the front and rear spring 
hanger brackets. They are of B.S.980/ 
3 in outside diameter 8 gauge 
tube. 

A fourth cross member is 6 ft 34 in 
behind the front axle, and it supports 
the front end of the engine. It is 
28-33 ton carbon steel channel section, 
Yin thick X5in deep and 2}in wide 
at the centre. To support the rear of 
the engine there is another cross 
member, 4 ft 3 in behind the one that 


‘THE Motor Industry Research Asso- 
ciation has carried out a number of 
tests to determine the amount by 
which the bending fatigue strength of 
crankshafts can be improved by cold 
rolling. The crankshaft fillets were 
rolled by steel balls under heavy load. 
Production crankshafts of forged steel 
and graphitic cast steel were used in 
the tests that are the subject of the 
most recently published report, No. 
1954/2, which can be obtained, at a 
rice of 10s., from the Association at 

uneaton, Nr. Lindley. This report is 
entitled “The Improvement in the 


Bending Fatigue Strength of Produc- 
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carries the front of the engine. This 
member is ys in thick, 28-33 ton carbon 
steel channel section, 74 in deep and 
24 in wide at the centre. Two more 
tubular members are fitted, one 
between each pair of rear spring 
mounting brackets. Their cross sec- 
tional dimensions are the same as 
those at the front. Alternative rear 
extensions of the frame can be fitted 
for buses or coaches. One is horizontal 
and the other is cranked downwards. 
These extensions are both 4ft 8 in 
long. 

At the front, the driver’s platform is 
on an outrigger frame mounted on the 
side member. An L-section 26-32 ton 
carbon ssteel, longitudinal member, 
36in long X 3%in wide X Ys in thick, 
forms the main component of this 
frame. At its front end, it is bolted to 
the front cross member, and at the rear 
to a tapered channel section outrigger 
of 28-33 ton carbon steel. 


Electrical equipment 

A 24 volt battery of 135 amp-hr 
capacity is employed. The engine 
starter is a Simms 524SGR 107/4, 5 in 
diameter axial engagement type and 
the dynamo is a Simms 6in type 
624 YR2DV for buses or the 7 in type 
724 DQR20C/5 for coaches. It is 
driven at 1-86 times engine speed. The 
maximum output of the 7 in diameter 
unit is 1,390 watts and its maximum 
load is 43 amps. The output of the 6 in 
diameter unit is 840 watts and the 
maximum load 30 amps. Simms 
LB11/1 and 6401 head and side lamps 
are fitted. The main fuses are of the 
120 amp type and there are three 
10 amp fuses for the lights. ‘Two 
20 amp fuses protect the auxiliaries. 
Lucas WT614 Windtone or Clear- 
hooter CT750 horns are supplied. 


Other features 

The radiator is mounted ahead of 
the front axle beneath the saloon floor. 
It is carried on rubber mountings on 
brackets bolted to the frame side 
members. Longitudinal movement is 
prevented by an adjustable tie rod, 
with rubber bushed end fittings, 
secured to a frame cross member in 
front of the radiator. 
In the block, vertical tubes with 


horizontal gills form the core. This 
assembly is bolted to separate top and 
bottom tanks and side pillars of cast 
aluminium. In chassis for the home 
market, four rows of tubes are fitted; 
this is adequate for ambient tempera- 
tures of up to 85deg F. On the other 
hand, export chassis have six rows of 
tubes. The frontal area of the core 
block is 2-66 ft*, and the capacity of 
the system is 7 gallons. 

An air release pipe is led from the 
top tank into the filler pipe. A pressure 
relief valve and a drain are incor- 
porated in the filler pipe, which is 
connected to the filler neck by a short 
rubber hose. The relief valve setting 
is 34-44 1b/in*. A _ bright chromium 
plated, quick-release type of filler cap 
is fitted. 

The 20 in diameter, high speed fan 
is driven from the engine crankshaft 
by a two-piece shaft. A  Layrub 
universal joint is used at the rear end 
of the shaft, which is supported by an 
intermediate bearing. The fan is 
carried on a linX2}sinXjin self- 
aligning ball bearing. 

A 25-gallon, welded steel fuel tank 
is mounted on the left-hand side 
member of the frame, forward of the 
rear axle. It is equipped with a Simms 
magnetic fuel gauge and a quick- 
release, captive filler cap of polished 
aluminium. For the home market, a 
C.A.V., single paper element filter is 
incorporated in the fuel system 
between the injector pump and the lift 
pump. On export models, a bowl type 
sediment trap for primary filtration is 
fitted between the supply tank and the 
lift pump. In addition, twin C.A.V. 
paper element filters, with a parallel 
feed head, are incorporated between 
the fuel lift pump and the injection 
pump. 

The straight-through type silencer is 
suspended from the right-hand side 
member of the frame. It is connected 
by a flexible metallic hose to the 
engine exhaust manifold. From the 
silencer outlet, a tail pipe is taken 
beneath the rear axle to a point behind 
the wheels; it discharges on the same 
side of the vehicle as is the control 
platform. The nominal outside 
diameter of the exhaust pipe through- 
out the whole of its run is 24 in. 


CRANKSHAFT FATIGUE 


ing Crankshafts by Cold Rolling.” 

Rolling the fillets increased the 
strength of the forged steel crankshafts 
under reversed bending loads by about 
60 per cent, and under one-way loads 
by nearly 80 per cent. With the 
graphitic cast steel crankshafts, which 
were tested only in reversed bending, 
scatter of results prevented close deter- 
mination of fatigue limits, but an 
estimated value for improvement of 
strength of at least 60 per cent 
appeared to be reasonable. 

Although minute cracks sometimes 
occurred in the rolled fillets of the 
forged steel shafts at loads less than 


those that caused breakage, they did 
not appear to be detrimental. In any 
case, the loads at which they occurred 
were much higher than the loads pro- 
ducing failure in unrolled specimens. 


Henry Meadows Ltd. 


[N the May 1955 issue of this journal 

there was a transposition of illus- 
trations in the article “Meadows Diesel 
Engines.” The performance curves on 
p. 203 are those for the six-cylinder 
engine, while those on p. 205 are for 
the four-cylinder engine. 
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HARD-FACED TOOLS 


The Application of Stellite Alloys to Extend Working Life 


production the maintenance of 

tools is an ever-present problem. 
Particularly in the hot working of 
metals, where the rate of wear may be 
relatively high, the reconditioning or 
replacement of tools may itself have to 
be put on a regular production basis. 
Substantial economies are being 
effected by protecting new tools, or 
repairing worn or damaged ones, by 
facings, inserts or tips of Stellite alloys, 
which are highly resistant to heat and 
abrasion. A repaired tool can have a 
production life exceeding that of a new 
steel tool and, furthermore, repairs can 
be repeated a number of times. 

Of the Stellite alloys, two are 

particularly suitable for protecting 
hot-working tools. Stellite 6 is a 
cobalt-base alloy having a hardness, 
when deposited, of 375-450D.P.N. 
(Rockwell C 38-45). It softens but 
little at red heat and has exceptional 
resistance to abrasion by hot scaled 
steel. It is machinable only with 
carbide tools but is easily ground. 
Alloy “C” is a nickel-base alloy which, 
when deposited, has a hardness of 
250-300 D.P.N. (Rockwell C 24-30) 
and can be machined with tools of 
high speed steel, 
It possesses ex- 
cellent resistance 
to heat and to 
impact. In service 
it rapidly work- 
hardens by impact 
and will then 
resist abrasion 
satisfactorily. Both 
are supplied as 
welding rods of 
hin, vy in, in, 
or diameter, 
either coated for 
arc deposition or 
bare for other 
electric methods 
(atomic hydrogen, 
Heliarc, argon arc) 
or oxy - acetylene 
flame. 

Selection of the 
more suitable 
grade of alloy for 
specific tools can 
best be indicated 
by consideration 
of the various 
aspects of forging 
practice. For ham- 
mer dies, Alloy 
“C” is commonly used as it hardens 
rapidly under impact. By virtue of its 
relative softness in the deposited con- 
dition, either new or worn tools can 
be faced with this material and then 
machined by the normal methods with 
H.S.S. tools as used for steel. The 
working life obtained will at least 


[: either continuous or long-run 


equal and will usually exceed that 
obtained with tool steel facings or 
inserts. If the form can be produced 
by grinding, or by machining with 
carbide tools, even better results can 
be obtained by the use of Stellite 6. 


PHYSICAL PROPERTIES 
Deloro Stellite Alloy 


250-300 D.P.N. 


Hardness 


Ultimate tensile 


strength 30 ton/in* 


Yield point 20 ton /in* 


Elongation (on 2 in) 10-15 per cent 


| 


Since impact is virtually absent in 
press forging operations, Alloy “ C ” is 
not suitable for upsetting or piercing 
punches, grip dies or die inserts. For 
such applications, Stellite 6 is used. 
Hot clipping beds and punches may 
be faced with either of the two alloys. 
Where an irregular shape presents 
difficulty in finishing, Alloy “C” is 
used and finished by machining and 
filing. Where it is practical to grind to 


Crankshaft trimming die faced with Stellite 6 


finish shape, however, Stellite 6 is 
preferred, as it will maintain a sharp 
edge for a longer run before a face 
regrind becomes necessary. This 
characteristic is of particular value 
when the tool is required to take rela- 
tively deep cuts on flash that is thicker 
than usual as a result of wear on the 


forging dies. Stellite 6 is also used for 
cold-clipping. 

Blades for cropping hot forgings are 
also faced with either alloy and the 
selection will be made to suit specific 
production requirements and capacity. 
Stellite 6 will, of course, ensure less 
interruption of production for re- 
grinding. 


Tool preparation 

In forging dies the wear is likely to 
be more pronounced in particular 
areas, and it may be sufficient to 
protect only these areas, instead of 
completely facing the impression with 
the hard alloy. Accordingly, one or 
more recesses are cut in the tool and 
filled with the alloy, which is then 
finished flush with the original contour. 
Any convenient method, hand or 
machine, may be employed for reces- 
sing, but certain stipulated provisions 
should be observed to ensure satis- 
factory results. 

The depth of the recess should 
provide a minimum thickness of the 
finished deposit of ys in and a maxi- 
mum thickness, in the case of Stellite 6, 
of in. Alloy “C” can be used to a 
greater depth. Where small or intricate 
shapes are re- 
quired, a cavity 
of suitable size 
should be mach- 
ined and filled 
with the alloy. 
The impression is 
then sunk directly 
into the alloy. 

Sharp corners in 
the recess should 
be avoided and a 
in radius or 
chamfer is desir- 
able both to sim- 
plify the actual 
deposition of the 
alloy to 
obviate the pos- 
sibility of an un- 
sound result. A 
recess should be 
so designed that 
there are no 
feather edges to 
the deposit when 
it is finish mach- 
ined or ground. 
Minimum dimen- 
sions for recesses 
in shear blades 
are given in the 
accompanying sketch. 

When repairing worn or damaged 
tools it is important to remove com- 
pletely any cracks. If to do this entails 
relatively deep cavities, they may be 
filled with Alloy “C” with, if 
necessary, a further deposit of 
Stellite 6. 


; 
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Forging dies for thrust plates. Faced with Alloy ‘‘C”’ 


Methods)of alloy deposition 

While the choice of method will be 
limited by the equipment available, 
deposition can be effected in a variety 
of ways. Metallic arc welding gives a 
rapid rate of deposition with a mini- 
mum of distortion. A sound deposit 
with a smooth surface is obtained with 
the D.C. arc with the electrode posi- 
tive, but A.C. may also be used. 
Recommended current intensities for 
in, in, in and } in rods are 100, 
130, 155 and 210 amp D.C. and 125, 
155,190 and 250 amp A.C. respectively. 

When the deposition is made elec- 
trically, the arc should not be allowed 
to melt the steel deeply or excessive 
dilution of the alloy with the base will 
occur and, as a consequence, the wear- 
resisting properties of the deposit will 
be lowered. Each welding rod should 
be dried out by shorting it to earth for 
a few moments and the deposit should 
be made in a straight bead without 
weaving. Where several superimposed 
layers of the alloy need to be deposited 
it is essential to remove all welding 
slag from each layer by chipping or by 
scratch brushing. Any neglect in this 
respect may result in an unsound 
deposit. 

After deposition has been completed 
the tool should be allowed to cool 
slowly in an insulating powder, such as 
vermiculite, kieselguhr, or lime. Rapid 
cooling may lead to thermal stresses 
being set up in the work and the for- 
mation of cracks in the deposit and 
the tool. It is advisable to deposit only 
sufficient alloy to finish cleanly to 
size, and not to build up deposits 
excessively. 

Somewhat greater control over the 
shape and soundness of the deposit 
can be obtained with the atomic 
hydrogen process because a separate 
filler rod is used, but the rate of 
deposition is slower. Similar results 
are given with the Heliarc, argon arc, 
and carbon arc processes. A harder 


deposit is obtained by use of the oxy- 
acetylene torch, as there is little dilu- 


ISS 
inmin 


Recommended finished dimensions of facing 
for shear blades 


tion with the base metal. This method 
is slower than the metallic arc but 
yields a sound deposit. As the heat 
input is greater the possibility of dis- 
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tortion occurring is correspondingly 
increased. 

The technique of depositing the 
alloys by oxy-acetylene torch follows 
that widely used in facing engine 
valves and valve seatings. It is 
important to preheat the tool. The tem- 
perature should be raised uniformly to 
300-350 deg C before commencing to 
deposit the alloy and this temperature 
should be maintained throughout the 
operation. This precaution reduces the 
risk of crack formation, particularly in 
the case of die steels containing 
tungsten. It also facilitates subsequent 
machining as it prevents hardening at 
the junction between the alloy and the 
steel base. 


Finishing the deposit 

When the tool has cooled, Alloy “C” 
is machinable with H.S.S. tools or, if 
the shape is complex, can be hand 
filed. Grinding by hand tool or 
machine presents no difficulty. Should 
a flaw in the deposit be disclosed 
during finishing, it may be cleared and 
“spotted” with the arc before machin- 
ing to final size. In the case of repairs 
to faced tools, the alloy will have 
become work-hardened in service and 
any machining necessary to prepare 
the work for a new deposit may have 
to be performed with tungsten carbide 
tools or by grinding. 

Deposits on shear blades or crop- 
ping blades are surface ground to 
produce a sharp cutting edge. In 
service it is important that the working 
clearance between these blades is held 
to a minimum to ensure the best 
results. 

Stellite 6 is machined with tungsten 
carbide tools, such as Wimet N or 
Prolite 15A/135, at cutting speeds of 
approximately 30 ft/min. Grinding is 
best effected with normal wheels, such 
as A60JV or AGOMV grade, at speeds of 
from 3,500 to 4,500 ft/min. Care must 
be taken to avoid overheating the work 
or surface cracks may be caused. If a 


Blades of this hot shearing machine are protected with Stellite 6 
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coolant is used, it should be 
in copious supply and work 
should not be quenched 
during grinding. 


Records in service 

In the manufacture of 
engine valves in_ Sil- 
chrome steel, a tool in 
normal die steel will clip 
about 2,000 forgings before 
a regrind becomes neces- 
sary. With the die faced 
with Alloy “C” a typical run 
was 9,800 forgings. 

The crankshaft trimming 
die illustrated, faced with 
Stellite 6, had clipped 9,560 
forgings and was still ser- 
viceable. A standard die in 
tool steel begins to lose its 
“cut” after about 500 clippings and the 
edge has then to be peened out and a 
face regrind made. 

Another illustration shows a set of 
forging dies for thrust plates. The 
original dies in a nickel-chromium- 
molybdenum steel were good for a run 
of 1,500 forgings. When faced with 
Alloy “C” a run of 10,000 forgings is 
obtained consistently. 

One producer of gear blanks, as a 
regular practice, obtains 3,000 forgings 
from a new set of steel dies. The worn 
or cracked impressions are then opened 
out, built up with Alloy “C,” and 
machined to size. They will then 
produce 9,000 forgings and can be 
redeemed a number of times. 

In the production of bolts, dies faced 
with Alloy “C” are reported to have 
produced four times the normal 
number of forgings obtained with steel 
dies and to be still retained in service. 
The hardened steel grips used in a 
bolt-pointing operation lasted for 7,000 
operations. When the grips had been 
faced with the hard alloy, Stellite 1, 
they sustained 80,000 operations. 

For wimming and bevelling the 
edges of hub cap pressings in 0-032 in 
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Pump impeller cast in Alloy *‘C’’ 


mild steel, circular cutters of H.S.S. 
and tool steel had an average working 
life of three weeks. Similar cutters 
faced with Stellite 6 showed no wear 
after two months in service. 

Other applications in the automobile 
industry include the facing of leaf- 
spring cropping blades, the tipping of 
spring coiling points and mandrels, 
facing circular slitting tools for sheet 
steel and the facing of clutch burnish- 
ing rollers. 

Stellite alloys can be precision cast 
by the investment process, and in this 
form are used for drawing, coating and 
extrusion dies. A_ typical example 
occurs in the creel bead dies used in 
tyre making. To reinforce the casing 
beads, hoops of steel wire coated in 
rubber are employed. The wires, from 
3 to 7 in number, enter the die through 
a series of parallel holes, traverse the 
chamber into which the rubber mix is 
injected under pressure, and emerge 
from a rectangular orifice at the 
opposite end of the die in the form of 
a flat tape of rubber with equally 
spaced reinforcing wires. 

Prior to the use of Stellite castings, 
the dies were machined from high 
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speed steel and their work- 
ing life was determined by 
the increase in weight of the 
finished tape as a result of 
die wear. Several sets of 
Stellite dies have been in use 
more than two and a half 
times as long as the working 
life of high speed steel dies 


without any measurable 
increase in the weight of the 
product. 


The extrusion of copper 
and brass rod, for machined 
parts of motor accessories, 
is carried out at tempera- 
tures up to 950degC and 
the temperature of the die 
may well reach 750 degC. 
Since Stellite alloys soften 
but little at temperatures up 
to 1,000 degC, and are virtually un- 
affected by prolonged work at that 
temperature, they are well suited for 
extrusion dies. An example of per- 
formance in this service is provided by 
a Stellite die for extruding a brass rod 
of 1-00 in nominal diameter. The first 
1,000 ft produced were within the 
limits of 0-995 in and 0-999 in diameter. 
After passing 14,000 ft the size was 
0-995 in to 1-0005 in diameter, showing 
the amount of wear as approximately 
0-001 in on the diameter. This die is 
still in service after extruding 33,000 ft 
of rod. 

Alloy “C” also possesses exceptional 
resistance to corrosion by many 
common chemicals. It can thus be 
used, as precision-cast parts or linings, 
for the protection of production equip- 
ment handling corrosive substances. 
An illustration shows pump impellers 
in Alloy “C.” Cast by the investment 
process, these require only a minimum 
of machining, as general dimensions 
can be held to +0-005in, critical 
dimensions to +0-003 in, and a good 
surface finish is obtained. The Com- 
pany’s own foundry is equipped to 
produce castings to these limits. 


COMPARISON has been made of 

the bending fatigue strengths of 
the teeth of carburized spur gears 
finished by the following methods: (a) 
hobbed; (b) protuberance hobbed and 
shaved; (c) shaped; (d) form-wheel 
ground, including tooth roots; (e) 
ground by a generating process; (f) 
roots pre-formed, and teeth ground on 
the flanks; (g) shot peened. In addi- 
tion, with one of the hobbed gears and 
one of the gears ground in the roots, 
the effect of a phosphate treatment 
was investigated. The tooth roots of 
the various gears were not all of the 
same form, although those produced 
by a number of the processes were 
approximately so; rather was it in- 
tended that each of the processes 
should be representative of good com- 
mercial practice. 


CARBURIZED GEARS 


Bending Fatigue Strength 


Gears ground in the roots and form- 
wheel ground gears had markedly 
lower fatigue strengths than unground 
gears. Gears ground in the roots were 
also weaker than three generated 
ground gears that were found to have 
an average strength of 66 per cent of 
that of unground gears. The gears that 
had preformed roots and were ground 
only on the tooth flanks were not 
greatly affected by the grinding opera- 
tion. Shot peening was beneficial, 
giving an improvement approaching 20 
per cent. It also appears that, by using 
preformed roots and shot peening 
together, it is readily possible to 
produce ground gears that are, on 
average, about twice as strong as gears 
ground in the roots. 

Fatigue strengths of hobbed gears 
are much the same as those of shaped 


gears of similar form. The gears which 
had been protuberance hobbed and 
shaved were slightly weaker than the 
hobbed gears and the shaped gears, 
but their fillet forms and sizes were 
clearly less favourable. The phosphate 
treatment produced an improvement of 
strength in the gear that had been 
ground in the roots. 

These differences in strength, 
experienced with gears made by 
different production methods, are 
generally greater than differences 
previously shown to exist between 
gears made from a wide range of car- 
burizing steels. These investigations 
are published in M.I.R.A. Report No. 
1953/4, which is available, at a price 
of 10s., from the Motor Industry 
Research Association, Lindley, Nr. 
Nuneaton, Warwickshire. 
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BAR HEAT TREATMENT 


New Plant Operated by Sanderson Brothers and Newbould Ltd. 


of alloy steels required in the 

heat treated condition, Sanderson 
Brothers and Newbould Ltd., Newhall 
Road, Sheffield, have recently installed 
a new heat treatment plant. The plant 
comprises two hardening furnaces, a 
tempering furnace, an oil quenching 
unit, a water quenching unit and a 
revolving, floor-type charging machine. 
Fuel Furnaces Ltd., of Birmingham, 
were responsible for the design and 
building of the furnaces, which operate 
on town’s gas, and for the installation 
equipment. 

The hardening furnaces are built on 
the under-fired principle. Their work- 
ing chamber dimensions are: width 
5 ft, height 1ft 9in, and length 16 ft 
6in. Each furnace will take a maxi- 
mum charge of three tons. In these 
furnaces the products of combustion 
are induced downwards through the 
load to give balanced, even heating. 
The proportional gas-air temperature 
control system is employed, each 
furnace being equipped with 30 
burners that have measuring jets for 
both gas and air. By means of a 


[:: order to facilitate the production 


recuperator in the arch and side walls, 
the waste heat is utilized to pre-heat 
the air for combustion. The hearth is 
specially constructed with three slots 
for receiving the arms of the charging 


machine. Compressed air is used for 
operating the doors. 

The tempering furnace is built on 
the over-fired principle. It is designed 
for high velocity circulation of furnace 
gases up to a temperature of 700 deg C. 
For working above this temperature 
up to a maximum of 850 deg C, circu- 
lation is induced as in the high 
temperature furnaces. If desired, the 
re-circulating fans can be arranged to 
cut Out automatically when the tem- 
perature reaches 700degC, and to 
re-start when the temperature falls 
below 700 deg C. 

For normal tempering operations, 
which are, of course, carried out below 
700 degC, the gases of combustion 
re-circulate through the load and 
hearth at high velocity, passing 
through ports situated between the 
burner ports. Eight horizontal-type 
nickel chrome centrifugal fans operate 
in cast iron collecting chambers below 
the hearth. They draw the furnace 
gases through the load and re-inject 
them into the work chamber. This 
re-circulation of gases not only tends 
towards a more even temperature, but 
also enables the excess waste gases to 
be used for a frontal curtain to prevent 
the entry of air through the door. This 
greatly reduces oxidization. There are 
30 burners with identical jets for gas 


and air. The burners are divided into 
two zones for temperature control 
purposes. An air recuperator is fitted. 
The working chamber dimensions for 
the tempering furnace are the same as 
those for the hardening furnaces. 

As these furnaces are designed for 
proportional gas-air temperature con- 
trol, each furnace is divided into two 
zones, front and rear, with a pyrometer 
to record the temperature in each zone. 
The thermocouples are inserted 
through the roof of each furnace. A 
control panel carries the six Kent 
Multilec temperature recorder con- 
trollers and the ancillary equipment. 

Under working conditions, the 
reciprocating oil quenching machine 
has a capacity of approximately 4,300 
gallons. This machine consists of a 
rectangular tank with cover and a sub- 
stantial steel table to hold the bars. 
When the bars for quenching are 
placed on the steel table by the 
charger, the table, which is pneu- 
matically operated, is allowed to sink 
into the tank. The cover is then auto- 
matically lowered into position, Then 
the quenching table, and with it the 
bars, is moved up and down in the 
tank by four pneumatic cylinders and 
counter-balance gear. This action is 
continued until quenching is com- 
pleted. During quenching the oil is 


Bar heat treatment department, Sanderson Brothers and Newbould Ltd. 
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continuously circulated by an elec- 
trically driven propeller-type circulat- 
ing gear. To prevent over-heating, the 
oil is also pumped through a Serck 
cooler. 

The water quenching unit is similar 
to the oil quenching unit in general 
construction, but is not provided with 
a cover or circulating gear. Circulation 
is effected by pumping cold water 
through the tank and thence to drain. 
River water, which is cheap and 
plentiful, is used normally, but an 
emergency supply of town’s water is 
available. 
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There are two prefabricated steel 
loading tables for building up the 
charges of bars. One is adjacent to the 
hardening furnaces, the other to 
the tempering furnace. The construction 
of the tables allows for the insertion of 
the charging machine arms. Bars are 
conveyed to the tables by overhead 
crane, 

A rotary type charging machine is 
arranged to work in conjunction with 
the furnaces, the quenching tanks and 
the tables for loading and unloading the 
bars. It is arranged to travel across 
the front of the installation in order to 
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load or unload them in one movement. 
The machine has three arms, with a 
travel of 18ft, formed from two 
separate horizontal members, one 
above the other. This arrangement 
allows the load to be lifted, the arms 
to be deposited without shock, and, 
finally, the arms to be withdrawn. 
Each of these three movements, lift, 
charge and travel, is driven by its own 
individual motor. As a safety measure, 
the arm travel and the rotation are 
interlocked so that the machine cannot 
be rotated unless the arms are fully 
withdrawn. 


ROLLING MILLS 


The Stanat-Mann Two-high/Four-high Combination Machine 


A MBRICAN designed ‘‘Stanat’”’ com- 
bination rolling mills are now being 
manufactured under licence in this 
country by Albert Mann’s Engineering 
Co. Ltd., Basildon Industrial Estate, 
Essex. The equipment will be known 
as “Stanat-Mann’”’ two-high/four-high 
combination rolling mills, and the 
14 in and 5 in» 8 in and the 2} in and 
8 in <8 in sizes are now available. 

This new heavy-duty machine, which 
is designed to accomplish the work of 
two or more mills, can be used for bar, 
rod and strip reduction. In one com- 
pact machine it is possible to perform 
the following functions: (a) hot flat 
rolling; (b) cold flat break-down; 
(c) old flat finishing on either a two- 
high or a four-high set-up; and (d) 
hot or cold rolling of wires and shapes. 

At some time or another almost every 
user of a two-high strip mill has been 
held up by the fact that the mill was 


completely screwed down although 
further reductions were required. 
Hitherto one solution has been to 


continue processing the strip on a four- 
high or cluster mill with considerably 
smaller work rolls backed up by large 
supporting rolls. This two-high/four- 
high combination mill has been speci- 
ally designed to solve this problem. To 
make the change from two-high to 
four-high, the large rolls are separated 
and two smaller work rolls are inserted 
between them, The large rolls then 
become “‘back-up’’ rolls. 

When the unit is functioning as a 
conventional two-high mill, the rela- 
tively large work roll diameter is 
valuable for breaking-down ingots and 
bars, for the reduction of high lustre 
strip, and for skin-passing of annealed 
strip. Because a larger work diameter 
causes greater slip between the roll 
surface and the work material, bright 
and highly burnished surface finishes 
can be obtained when annealed strip is 
being reduced. An added advantage 
of the larger work roll diameter is its 
greater circumference, which reduces 
wear and thus improves performance 
and lengthens roll life between regrinds. 

In flat rolling the great advantage 
of the four-high set-up is that with a 


given roll load capacity and mill horse- 
power, greater reductions may be made 
with the smaller diameter work rolls. 
Furthermore, in rolling the harder 
metals and alloys, the smaller work 
roll reduces the lateral spread, and 
hence the tendency for the strip edges 
to tear or crack. The “‘stiffness’’ of the 
backed-up four-high mill and the ease 
with which its small work rolls can be 
“‘crowned”’ makes it possible to produce 
extremely accurate strip with virtually 
no thickness variation across the width. 
Moreover, the smaller work roll facili- 
tates the production of thinner finishing 
gauges even in highly work-hardened 
materials, since the length of flattened 
arc of contact between the work rolls 
and the material decreases with the 
decrease in work roll diameter. By 
employing tungsten carbide rolls, roll 
loads and rolling torques can be 
decreased even further. 

Depending upon the required range 
and speeds of reduction, the two-high 
four-high combination mill can be 
powered by a constant-speed, or a 
four-speed gear-shift A.C. drive, or a 
variable-speed D.C. drive. The mill 
motor is mounted in the unit base of 
the machine and drives the pinion stand 
through double-reduction helical gear- 


Stanat-Mann combination rolling mill 


ing. The pinions drive the two large- 
diameter rolls through universal 
spindles. 

In this mill the back-up drive em- 
ployed eliminates one of the most 
serious disadvantages of the conven- 
tional four-high mill—the limitation 
in the torque that can be transmitted by 
the relatively small roll necks and 
spindles. Another valuable feature 
of the back-up drive is its ability to 
overcome the lateral “‘bowing-out” of 
the small work rolls when heavy reduc- 
tions are being taken with high front 
tension. 

The method of providing front and 
back strip tension can be varied in 
accordance with maximum strip pull 
requirements and coil build-up ratios, 
In the simplest arrangement on a 
non-reversing mill, back tension is 
applied by a friction brake on the pay- 
off reel, and variable front tension is 
obtained by driving the coiling reel 
from the main mill motor through an 
adjustable slip clutch. Reversing mills 
can be equipped with a variable- 
voltage D.C. drive, which gives very 
precise tension control. The improved 
reductions and strip flatness obtainable 
with the application of front and back 
tensions permits successful cold working 
of thin, hard metals. 

To accommodate heavy separating 
loads, the housings of the mill are high 
strength castings mounted on a base of 
fabricated steel plate construction. 
The housing posts are designed with 
exceptionally large cross-sectional areas 
to obtain the extreme rigidity necessary 
for handling severe roll loads. Anti- 
friction roll neck bearings are used on 
the back-up and work rolls, with 
provision for taking both radial loads 
and end thrust. 

Both flat and grooved rolls are 
available for the processing of round, 
square and other shapes. Hot rolling 
can be performed over a roll tempera- 
ture range up to 1,000 degF. For 
heat dispersion in hot rolling, the mill 
can be equipped with a self-contained 
bearing lubricant circulating, cooling 
and filtering system, and with means for 
circulating water through the roll interior. 
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IVE main factors affect the 
behaviour and handling character- 

istics of a vehicle. They are: 
weight distribution, front suspension, 
rear suspension, frame or structure 
stiffness, and tyre characteristics. At 
the present stage of development these 
factors are all of equal importance, and 
indifferent or bad design in respect of 
one can neutralize any advantages 
gained by good design of the others. 
For instance, it is possible to change 
completely the handling characteristics 
of a vehicle simply by fitting tyres of a 
different make or type. However, the 
author considers that ultimately vehicles 
will, and indeed must, reach the stage 
of development where, for safety and 
other reasons, dynamic wheel loadings 
will be standardized for each class of 
vehicle. This will enable tyre manu- 
facturers to concentrate on developing 
tyres with better anti-skid and anti- 
noise properties and which at the same 
time fulfil the standard slip angle 
requirements. 

So far as front suspension is con- 
cerned, the author feels that a higher 
roll centre than that commonly used 
at present is necessary to attain better 
handling characteristics. This is parti- 
cularly desirable for passenger cars, 
because of their relatively high centre 
of gravity. The ride characteristics of 
most sports cars could be improved by 
raising their roll centres, since this 
measure would enable softer springs 
to be used. Moreover, the feel and 
attitude of the vehicle when cornering 
would be better. 

It is desirable when traversing road 
irregularities, for the wheels to deflect 
with a purely vertical motion, and they 
should not be subjected to interference 
from inaccurately or compromisingly 
positioned linkage. Further, the instan- 
taneous static roll centre should be 
somewhere between 70 per cent and 
90 per cent of the tyre rolling radius 
above ground level, according to the 
height of the centre of gravity, so that 
the moment about the roll axis will be 
such that roll when the vehicle is 
cornering is a minimum. 


Fig. 2a. Trailing arm suspension with the 
pivot axes horizontal 
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(a) 
Fig. 1a. Vertical pillar suspension. Track 


variation, B, can be reduced by increasing 
the length of the track rod levers 


On the other hand, it is undesirable 
for the roll axis to be close to, or 
coincident with, the centre of gravity, 
since under these conditions the roll 
may not be sufficient to give warning 
of impending breakaway. Some pre- 
war sports cars exhibited this character- 
istic. 

The choice and positioning of road 
springs also has an important bearing 
on the subject. Widely spaced springs 
can provide soft suspension with good 
roll resistance. For this reason the coil 
spring is favoured. Also, it can be 
accommodated more simply than, say, 
a torsion bar and has a much better 
energy/weight factor than a leaf spring. 
The performance of a coil spring is more 
readily predicted and less variable than 
that of a leaf spring. 


Vertical pillar suspension 

Although it has not yet been found 
possible to achieve the ideal front 
suspension geometry, the various lay- 
outs used have their own advantages 
and disadvantages. The vertical pillar 
form of suspension, Fig. la, as used on 
Lancia and Morgan cars does, of course, 
give purely vertical motion of the road 
wheels, but unless the track rod levers 
are attached to splined pillars on which 
the stub axles can slide, any deflection 
from the static position of one wheel 
results in the road wheels toeing out- 
wards. 

If the rather expensive and com- 
plicated splined pillar arrangement is 


Fig. 2b. Roll centre raised by inclining the 
axes of the pivots 


FRONT SUSPENSION 


Brief Survey of Independent Front Suspension Systems 


for Cars 


(b) 


Fig. 1b. Effect of inclining the pillars. The 
wheel offset, A,, is greater than A, but the 
roll centre is low 


not used, the deflection must be 
restricted. This restriction necessitates 
the adoption of a higher suspension 
frequency than is generally considered 
acceptable by present-day standards, 
If the pillars are vertical, the instan- 
taneous static roll centre of this system 
is regarded as being at ground level. 
If, however, they are inclined outwards 
at the bottom to reduce the effective 
offset of the wheels from the swivel 
pin axis, the roll centre, C, is below 
ground level, Fig. 1b. 

Coil springs are used with this 
system and are mounted concentrically 
with the pillars. The roll resistance of 
this system is fairly good. This is 
because of the wide effective spring 
base, which is a feature of independent 
suspension systems generally, the high 
spring rate usually adopted in this 
particular layout and, with some 
arrangements, because of friction 
between pillar and stub axle member 
due to side loading when cornering. 


Trailing arm type suspension 

The trailing arm system, as used on 
the Porsche cars, Fig. 2a, gives a 
vertical motion of the road wheels as 
viewed from the front, but the path 
followed by the wheels as viewed from 
the side depends on the effective radius 
of the trailing arms. Short arms are 
desirable in view of the need for lateral 
stiffness adequate to ensure good 
directional stability, but, when coil 
springs are used, they tend to restrict 
the deflection obtainable. The use of 
longer arms helps to give satisfactory 
deflection, although it involves the 
adoption of correspondingly larger, and 
consequently heavier, sections to main- 
tain rigidity; this increases the unsprung 
weight. 

Torsion bars are a convenient form 
of springing, because they can be used 
in conjunction with short arms without 
there being any adverse effect on the 
suspension rate as maximum deflection 
is approached. Even this arrangement, 
however, has its limitations because the 
length available for the torsion bars is 
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usually restricted. This means that 
unless the vehicle is of reasonably low 
weight, the torsion bars must be highly 
stressed. The use of concentric or 
laminated torsional members has been 
adopted in some instances to overcome 
this difficulty. However, except possibly 
with certain laminated bars, the tendency 
of this is to increase prime cost. 

When the axes of the trailing arms 
are horizontal, the roll centre is 
assumed to be at ground level. It is 
possible, however, by inclining the axes 
upwards towards the centre of the 
vehicle, to raise the roll centre by an 
amount equal to the vertical distance 
between a line joining the pivot centres 
on each side and the point at which the 
axes intersect above the longitudinal 
centreline of the vehicle, Fig. 2b. When 
torsion bars are used, it is desirable, 
in any case, to incline the axes in this 
way for two reasons. First, to reduce 
the angle at which the bars must enter 
the arms to pass each other, with work- 
ing clearance, above the longitudinal 
centreline of the car; and also because 
the anchorages must be clear of the 
pivots. With this arrangement, some 
form of universal joint is usually 
employed between the torsion bars and 
the arms to prevent additional loading 
of the torsion bar due to bending. This 
is important when space and other 
considerations restrict the dimensions 
of the torsion bar. 

When the roll centre is raised by 
inclining the axes of the links, the 
wheels no longer follow a vertical path 
as viewed from the front; so to avoid 
interference with the steering, the 
centre of the joint in the operating arm 
of the steering rod system must coincide 
with the raised roll centre. 

The shock absorber arms are often 
employed as the upper links of this 
type of system. When this arrangement 
is used, however, the lower arms and 
the vertical members carrying the stub 
axles are usually of such proportions 
that they can resist twisting and bending 
loads without the assistance of the shock 
absorber arms. This, of course, involves 
the use of a suitable bearing between 
the vertical members and the lower 
arms. In some cases, however, the 
shock absorber arms are reinforced or 
duplicated. Despite the low centre of 
gravity usually obtained on cars fitted 
with this type of suspension, an anti- 
roll bar is usually found to be necessary 
because of the low roll centre. 
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Fig. 3. The Dubonnet suspension layout, as used until recently by the General Motors 
Corporation 


Dubonnet or leading arm suspension 

Until recently, this system, Fig. 3, 
was used extensively by General Motors 
Corporation. It has similar character- 
istics to the trailing arm suspension in 
that, if the axes of the arms are hori- 
zontal, the roll centre is at ground level, 
and the wheels have a purely vertical 
motion as viewed from the front. In 
addition, as with the trailing arm system, 
the axes can be inclined to raise the roll 
centre, but this gives a twisting motion 
to the wheels as they rise and fall, 
although, because of the arrangement 
of the linkage, there is no interference 
with the steering. The suspension unit 
—that is, the spring housing or 
mounting, the spring, and the arm with 
its stub axle attached—is secured to the 
chassis by the kingpin. Therefore the 
whole of the steering linkage is sprung 
weight, and the advantages of this 
system are a very low unsprung weight 
and simplicity of steering linkage. One 
of its chief disadvantages is lack of 
lateral stiffness. This is particularly 
noticeable when cornering and is due 
to the space limitations of the system. 
Furthermore, when the brakes are 
applied hard, the nose of the vehicle is 
lifted, and this tends to give rise to 
unusually severe steering instability if 
the braking effort is not equal on both 
wheels. An anti-roll bar cannot be 
used with this arrangement. 

Some of the larger vehicles fitted 
with this system had an additional link 
incorporated. This made it, in effect, 
a leading arm parallelogram arrange- 
ment. Such an arrangement gives 
improved lateral stiffness but does not 
affect the suspension characteristics. 


Single transverse link, or divided 
axle, suspension 


The single transverse link suspension 
was dealt with fully in the January 1954 


Fig. 4. Double transverse link suspension system. With the roll centre approximately 


1 in above the ground level, the wheel-tilt and track variation are — 
be arranged, as shown bY the dotted lines, to raise the roll centre to 
variation of about 


level. This gives a trac 
rebound. The total wh 


he links can 
in above the ground 
in for bump stroke and for 24 in 
-tilt is about 24 deg 


issue of Automobile Engineer. Briefly, 
this form of suspension can give a roll © 
centre as high as desired, and there is 
less track variation and wheel tilt than 
with any other system, provided the 
roll centre height is 70 per cent or more 
of the tyre rolling radius. 

The greater the height of the roll 
centre, up to 100 per cent tyre rolling 
radius, the less the wheel tilt. However, 
wheel tilt cannot be completely elimin- 
ated, a fact that is regarded by many as 
a major objection to this type of 
suspension. Nevertheless, the author 
has satisfied himself that good results 
can be obtained, provided the R: L 
ratio (tyre rolling radius : distance 
between link pivot and tyre contact 
centre) is high and the wheel and tyre 
assemblies are of low weight. The rate 
of tyre wear experienced is noticeably 
low. 


Double transverse link, or wishbone 
nm 


The double transverse link suspension 
arrangement, which is, of course, the 
most widely used, has many variations. 
An arrangement that is generally 
favoured is that in which unequal 
length links are used, with the longest 
in the lower position; coil springs are 
most frequently employed. The shock 
absorber arm is sometimes used as the 
upper link. In general, there are three 
ways of arranging these links, Figs. 4, 
5a and 5b. 

The roll centre of the arrangement 
shown in Fig. 4 is usually either at 
ground level or up to 1 in above. There 
is, however, a tendency for the roll 
centre to become lower as roll increases; 
thus the roll resistance is reduced when 
it is most needed. An anti-roll bar is 
therefore desirable. Track variation 
can be virtually zero with this arrange- 
ment and wheel tilt is also small. 

When torsion bars are employed, it is 
usual for them to pass through, and to 
be concentric with, the axis of the 
inboard bearing of the lower link. It 
follows that the pivot axes of the lower 
links must be parallel, or nearly so, to 
the longitudinal centreline of the 
vehicle and be spaced far enough apart 
to provide clearance for the power unit. 
Torsion bars are easier to produce 
accurately to give the correct rate, than 
are coil springs; they can also be 
provided with a simple means of adjust- 
ment for the static position of the 


Two more double link arrangements 
that are being increasingly used are 
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Fig. Sa. Another double transverse link Fig. 5b. With this double transverse link 


layout to give a roll centre 3 in above ground 
level. With this arrangement the wheel-tilt 
tends to be less than that of Fig. 4 


shown in Figs. 5a and 5b. It can be 
seen that the planes of the links 
converge upon each other across the 
vehicle instead of outside it, as with the 
arrangement shown in Fig. 4. In none 
of these three layouts, however, is it 
possible to raise the roll centre much 
over 3in from the ground without 
incurring excessive track variation and 
wheel tilt. The position of the pivots, 
and hence the angles assumed by the 
links, are critical for any given arrange- 
ment. 

In general, since wheel tilt in some 
measure is unavoidable, the linkage 
should be arranged so that the wheel 
tilts inwards at the top as it rises to the 
bump position. This gives a smaller 
negative angle of attack (camber) of the 
tyres to the road surface when cornering 
in such a manner that body-roll is 
induced. The improved tyre coefficient 
thus obtained tends to minimize under- 
steer and gives a better feel to the 
steering. 

A roll centre height of 3 in above the 
ground is not sufficient, on most 
saloon cars, to permit the anti-roll bar 
to be dispensed with. Although in this 
matter the smaller cars have the 
advantage in that their ratio of centre of 
gravity height:track is generally lower 
than is the case with the larger vehicles. 

Sweepback of double link systems 
has the advantage that it reduces track 
variation by an amount proportional to 
the cosine of the sweepback angle. It 
also makes possible the incorporation 
of a substantial cross member between 
the suspension inboard bearings, while 
at the same time the power unit can be 
installed well forward. Thus, the desir- 
able weight distribution can be more 
readily obtained, and the frame has 
adequate stiffness at the most critical 
point. The importance of frame and 
suspension member stiffness cannot be 
over-emphasized, nor can the desira- 
bility of low weight. 


A, Ball joint (if the link can deflect torsionally, a simple pivot ma 
D, Radius arm pivot on frame. X, Castor angle in static position, 


arrangement, the track variation is approxi- 
mately the same as that in Fig. 5a, but the 
wheel-tilt tends to be greater 


The Ford vertical leg system 

The Ford vertical leg arrangement, 
Fig. 6, comes close to the ideal in 
respect of roll centre height, and 
although this is obtained at the expense 
of some track variation on the rebound 
travel, the variation on the bump travel 
is moderate. The variation on rebound 
is due to the angle at which the lateral 
links are positioned relative to the 
horizontal plane, as viewed from the 
front. From the plan view of this 
suspension, it can be seen that the 
lower link is swept back 25 deg. This 
reduces track variation and provides 


tudinally also serves as an anti-roll bar. 
Since this system embodies a high roll 
centre with a wide spring base, as well 
as an anti-roll bar, its anti-roll character- 
istic is very good. It is used to its best 
advantage on chassisless or integrally 
constructed vehicles. 


The Girling suspension system 

The suspension linkage arrangement, 
known as the Girling system, Fig. 7, is 
similar in some respects, so far as wheel 
tilt and track variation are concerned, 
to the double transverse link arrange- 
ment shown in Fig. 4. Each kingpin, 
however, is attached to a radius arm 
which extends rearwards and is pivoted 
on the frame at a point adjacent to the 
rear of the engine. The main advantage 
of this system, apart from general 
rigidity, is that springs of a low rate 
can be employed without there being 
any danger that the nose of the car will 
dip when the vehicle is braked hard. 
The radius arms are of such a length 
that brake torque transmitted through 
them counterbalances the load trans- 
ference, thereby keeping the vehicle 
on an even keel. 

The height of the roll centre is 


Fig. 6. Ford vertical leg suspension system. With a roll centre height of 7 in, the track 
variation is gin for a 3 in bump stroke; for 24 in rebound the variation is 1, in. The total 
wheel-tilt is approximately 24 deg. The thrust bearing at A is in a rubber housing 


adequately for the reaction of the drag 
loads. 

The general layout of the system is 
such that the attachment points are far 
more widely spread than with a double 
transverse link arrangement, and loading 
on these points is relatively light. 
Throughout the normal range of travel, 
camber angle change is very small, 
particularly for such a high roll centre. 

This system is ideal for coil spring 
application; the springs are installed 
coaxially with the legs which contain 
the hydraulic shock absorbers. The 
member that locates the wheels longi- 


Converging af ground level <7 
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be used). 6, Ball joint. C, Roll centre. 
, Castor angle increase for 3 in bump stroke 


Fig. 7. The Girling suspension system 


controlled by the lateral links and is 
generally approximately 1 in above the 
ground, as in Fig. 4. There appears 
to be no reason, however, why the 
linkage disposition shown in Fig. 5a 
or 5b should not be employed to raise 
the roll centre. In the Girling system, 
the castor angle is increased as the 
wheels are deflected. This is because 
the kingpin is attached to the radius 
arm. However, it appears to have no 
detrimental effect. The relatively great 
length of the radius arm, of course, 
gives a small change of angle for a 
given deflection, but unsprung weight 
is higher than with simpler arrange- 
ments. 

Another aspect of the variation of the 
kingpin angle is that, when the vehicle 
is cornering, the outer wheel develops 
an increased castor angle due to roll. 
This results in increased aligning 
torque which would have the effect of 
decreasing the slip angle and gives, in 
consequence, an oversteer effect, which 
is modified to some extent by the 
negative angle of attack of the tyre. 
Also, the aligning torque of the other 
wheel is decreased, but this effect is 
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reduced slightly by the weight trans- 
ference when cornering. 


Conclusion 
The roll centres given in the accom- 
panying diagrams are the instantaneous 
static positions. These are considerably 
modified under dynamic conditions. 


The diagrams are each drawn to the 
same scale, the track and tyre size 
being common to all. 


In all cases an 
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Atlas of Soviet Automobile 
Design (Atlas Konstrucktzii 
Sovetskih Avtomobilei). Part V: 
Chassis 


By E. A. Chudakov and G. E. 
Malahovsky. 
Moscow: Masuais. 1954. 10} x 20}. 


204 pp. (148 Sheets of Drawings). Price 

51 Roub. 80 kop. (42s. 0d.). 

This is a book for engineers and tech 
niciane engaged on the design and opera- 
tion of road vehicles. It provides a 
collection of very well produced general 
arrangement drawings as well as drawings 
of the arrangements of the main assemblies 
and detail drawings of a number of 
components of the latest Soviet six-wheel 


heavy lorries and four-wheel buses. The 
vehicles concerned are the 6%6 type 
S.LS.—151, 4°5 ton lorry, the 6 ~ 4 type 
g.A.8.—210, 12 ton lorry, its tractor 


version (g.A.S.—210G) as well as semi 
trailer tractor version (g.A.S.—210D), the 
50 passenger (28 seats) petrol-engined 
inter-city bus type S.g.S.—154 and the 
60 passenger (34 seated) diesel-electric 
city bus S.g.8.—155. ‘Tabulated data of 
these vehicles give details of overall sizes, 
weights, turning circle, as well as engines, 
electrical equipment, suspension, trans- 
missions, steering, brakes, tyres and road 
performance. 

There are eight pages of material and 
heat treatment specifications for the major 
components of the S.1.S.—151. The 
material data is generally quoted in terms 
of the relevant Soviet specification but for 
some components such as frames, the steel 
composition is stated in detail. The design 
of the vehicle is shown in 57 drawings, 
comprising plan and elevation of the 
vehicle, cross sectional elevation of the 
chassis, detailed plan of chassis, sectional 
drawings of clutch and details of its main 
components, arrangement drawings of 
gearbox, details of shaft and spline toler- 
ances and tables of gear details, details of 
operating gear, arrangement of distributor 
gearbox and splines, etc., details, arrange- 
ment of gearbox to axle drives, cardan 
shafts, gear change control arrangements, 
transmission mounting, hand (transmission) 
brake arrangement and details, back axle 
drive and details, wheels and _ brake 
assembly, rear suspension, wheel drive 
joints, front axle drive, front suspension, 
vibration dampers, front and rear brake 
assemblies, air brake arrangement and 
brake cylinders, steering gear, chassis frame, 
winch, and winch drive, 

The material data for the type g.A.S.— 
210 vehicles also occupy eight pages, 
whilst the design details are spread over 
61 drawings. In the case of the type 
S.g.S.—154 bus the material data occupies 
four pages whilst the 19 drawings are 
devoted to the vehicle elevation and plan, 
detailed section of elevation and equipment 
Jayout in plan, engine mounting, reversing 
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increase in track will improve the anti- 


roll characteristics for a given tyre size, 
link length, and centre of gravity 
height 


It should be remembered that the 
height of the roll centre is not neces- 
sarily a guide to the anti-roll properties 
of a system. For instance, if a vehicle 
having a roll centre at ground level is 
normally equipped with tyres of 114 in 
rolling radius and then subsequently 
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wheel and tyre assemblies with, say, 
a 13 in rolling radius are fitted, the roll 
centre will be 14 in above ground level, 
but the distance between the centre of 
gravity and the roll axis is unchanged. 
This matter of proportion should always 
be borne in mind when comparing the 
handling characteristics of vehicles of 
apparently similar suspension arrange- 
ments, otherwise misleading conclusions 
are liable to be drawn. 


switch control, cardan shaft, transmission 
hand brake and operating gear, axle drive 
brakes, suspension, shock absorbers, door 
operating engine and control valve. Be- 
cause of an appreciable measure of 
standardization in the production of major 
ments, only one page of material 
and 10 drawings are devoted to the 


compe 
data 


type S.g.S.—155 bus; the details concerned 
are the transmission control, front axle, 
suspension and steering gear. 


The design of all vehicles is strongly 
influenced by U.S. practice and most of 
the main components have been copied 
direct. None of the lorries has a fully 
closed body, a point adversely criticized 
by Velikanov. ‘The buses are of chassisless 
truction, both vehicles being 8 ft wide, 


cons 


the wheelbase and overall length being 
18 ft and 31 ft, and 13 ft 5 in and 27 ft for 
S.g.S.—154 and 155, respectively. The 
engine and the 50kW compound generator of 
S.g.5.—154 are mounted transversely 


at the rear, the 43 kW series driving motor 
being mounted in front of the rear axle 
whilst on the S.I.S.—155 the engine is 
forward mounted, 

Generally the designs do not represent 
anything novel. This is not surprising 
since they are mainly copies adapted for 
Russian production methods and servicing 
procedure, Since there is nourge tosell, and 
therefore no competition, the designs, if 
proved suitable, are left unchanged for a 
long time, in order not to disturb produc- 
tion, spare parts supply and maintenance 
procedure. Thus the number of highly 
qualified designers engaged in the auto- 
mobile industry is probably small, the 
main onus being on production, 


The Theory of the Automobile 


(Teoria Avtomobila). 


By G. V. Simelov, Prof., Fellow of the 
Academy of Artillery Sciences. 


Moscow: DEFENCE PuB, HOUSE OF THE 
Derence MINISTRY OF THE U.S.S.R. 
1954. 5} x 84. 400 pp. 247 illustrations. 


Price 12 Roub. 60 kop. (7s. 6d.) 

This book is intended to facilitate an 
understanding of the dependencies and 
laws encountered when dealing with the 
mouon of automobiles and to acquaint 
the reader with the basic methods of their 
determinations, In the first chapter the 
author deals briefly with the basic para- 


meters of modern Soviet vehicles, that is, 
their overall sizes, weights, specific ground 
pressures, ground clearances, etc.; in 
addition, performance requirements are 


considered in general terms. 

I'he second chapter is devoted to the 
rolling wheel, its mechanics in terms of 
rolling radius, tractive resistance and the 
dependence of both upon tyre pressure and 
load Numerous graphs illustrate the 
relevant points. The next chapter deals 
with the equation of motion, the allowances 
to be made for the effect of rotary masses 


and the efficiencies of transmission com- 
ponents. Here the comprehensive data con- 
cerning the efficiency of cardan shafts as 
ascertained at the Scientific Auto Engine 
Institute (NAMI) and gearboxes under 


different operating conditions are of 
particular interest and add substantially to 
the knowledge of this important, though 
sometimes neglected, aspect of vehicle 
component performance. The fourth 
chapter is devoted to the problem of 
weight transfer and the coefficient of 
adhesion as affected by wheel load, tyre 
pressure, distance between dual types and 
road conditions. 

Next, the author considers in some detail 
the tractive resistance. Both theoretical 
and practical aspects of rolling resistance 
as well as the various aspects of aero- 
dynamic resistances are treated in detail 
and considerable use is made of German 
and U.S. experimental results, but without 
any reference to original American sources. 
The results of wind tunnel tests carried 
out at NAMI on models in the course of 
development of Soviet cars are of interest 
in supplementing already existing informa- 
tion on this subject. 

Some 100 pages are devoted to the 
determination of vehicle performance 
characteristics, that is, the graphic and 
analytical determination of acceleration, 
climbing ability, power circulation between 
wheels with all-wheel drives, and retarda- 
tion. All this is considered in great 
detail, and the clear and lucid treatment is 
augmented by the inclusion of worked out 
examples. The seventh chapter deals 
with the “economic characteristics,’’ here 
mainly the matching of engine output and 
fuel consumption curves with the vehicle 
gear ratios, loads and general performance 
requirements, This important subject, 
which seldom receives the attention due 
to it, is dealt with in considerable detail. 

Next, there is a chapter dealing with the 
determinations of correct gear ratios and 
the analysis of the traction and economic 
characteristics of infinitely variable trans- 
missions, mainly on the basis of graphical 
analysis. The ninth chapter deals with 
vehicle stability, chiefly on a somewhat 
static basis along the lines adopted in 
classic mechanics. It is disappointing to 
find that no mention is made of those 
more recent researches in the field of 
directional stability dealing with the effect 
of tyre slip angles, the finer points of 
suspension design, aerodynamic character- 
istics and drive location. 

Altogether, this is an interesting, useful 
and stimulating book which will meet the 
requirements of students and practising 
engineers. Its value could be enhanced by 
enlarging on the subject matter of the last 
two chapters with due regard for the 
development this side of the Curtain, al- 
though it might be too much to expect that 
acknowledgment would be made to original 
sources. 
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NEW PLANT AND TOOLS 


Recent Developments in Production Equipment 


for drilling small holes is illus- 

trated in Fig. 1. It is the Dumore 
automatic drill head developed by The 
Dumore Company, Racine, Wisconsin, 
U.S.A. The tool is powered by a 
Dumore motor, and has a Jacobs chuck 
mounted on one end of the armature 
shaft and a rotary compressor on the 
other. This motor performs a dual 
role. It supplies its own drilling power 
and at the same time generates its own 
air supply to feed the drill into the 
workpiece. 

To operate this tool, it is merely 
necessary to connect the plug to any 
convenient supply point. Then, when 
the switch lever is actuated, air from 
the atmosphere is drawn through a 
feed regulator and air intake filter by 
the action of a rotary van compressor 
mounted on the armature shaft. The 
compressed air is then forced through 
a duct up to the compression chamber. 
This has the effect of driving the motor 
assembly, which is arranged to act as a 
piston, towards the workpiece. When 
the pre-set drilling depth is reached, an 
exhaust port opens to release pressure 
from the compression chamber, and a 
coil spring returns the drill to the 
starting position. 

Depth to be drilled is pre-set by 
means of an adjustable stop nut over 
a range from into 14 in. The depth 
can be controlled to within 0-004 in. 
An adjustable pressure regulator is 
incorporated in the unit. It allows the 
pressure to be adjusted up to a maximum 
of 15 lb/in*, so that the correct pressure 
can be obtained for every drill size 
within the machine’s capacity. The 


A TOOL with very great potentialities 


Fig. 1. Dumore automatic drill heads 
(Gaston E. Marbaix Ltd.) 


important fact is that the unit auto- 
matically adjusts itself to the hardness 
of the material. The recommended 
drilling sizes are: in in steel, 4 in 
in brass, aluminium, zinc and cast iron, 
and #, in in plastics and wood. Dumore 
automatic drill heads may be used 
singly, in pairs, or in multiple groups. 
Almost any number can be wired to a 
magnetic contactor or relay for control 


Fig. 2. Potter and Johnston two-spindle automatic chucking machine 
(Burton, Griffiths and Co. Ltd.) 


from one master actuating switch. 
Contactors are available with from two 
to nine poles. The units can be so 
wired that all the heads operate 
simultaneously or in various changeable 
combinations. 

When small holes are being drilled 
at depths greater than three to five drill 
diameters, reciprocating drilling is 
necessary if production is to be main- 
tained and drill breakages avoided. 
For such applications there is a 20-300 


repeat cycle timing device with a 
solenoid. Equipped with this device, 
the drill head reciprocates at set 


intervals; that is, the drill advances for 
a predetermined time, is then with- 
drawn, pauses momentarily at the top 
of the stroke and then advances again. 
This continues until the hole is drilled 
to depth. Up to eight units can be 
controlled from one repeat cycle timer. 
Gaston E. Marbaix Ltd., Devonshire 
House, Vicarage Crescent, London, 
S.W.11, are the agents for Dumore 
automatic drill heads. 


Automatic chucking machine 

A new two-spindle automatic chuck- 
ing machine developed by Potter and 
Johnston, Pawtucket, Rhode Island, 
U.S.A., is illustrated in Figs. 2 and 3. 
It is designated the Power-Fiex type 
5D 2-15 and has a distance of 154 in 
between the axes of the headstock 
spindles and will swing a maximum 
diameter of 28 in over the bedways and 
18 in over the cross slide. The all- 
geared headstock is equipped for 24 


— 
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Fig. 3. The machine shown in Fig. 2 set up for first operation on 
rear spindle and second operation on front spindle 


speed changes arranged in sets of four 
automatic changes. Any group of the 
four automatic changes may be quickly 
obtained by the application of the 
proper set of hand pick-off gears 
located in a compartment at the end of 
the headstock. The speeds range from 
16 to 525 r.p.m. 

There are 24 feed rates ranging 
either from 0-0057in to 0:125in or 
from 0-0057 in to 0-062 in per spindle 
revolution. These feeds are in three 
groups, and a feed from each group 
may be selected by the application of 
the correct pick-off gears on the end of 
the feed box unit. The fast motion is 
driven directly from the pulley and 
therefore is constant. All changes of 
speed and feed may be effected while 
the machine is under load. As the 
clutches are engaged and disengaged 


Fig. 4. Deep hole drilling machine for 4-chrow crankshafts 
(Adcock and Shipley Led.) 
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by power operation, 
the controlling dogs 
are not under any 
strain but are simply 
used to select the 
desired speed or 
feed. An automatic 
type of spindle stop, 
which allows the 
cutting tools to 
return to their 
neutral position 
without unneces- 
sarily scoring the 
work, is provided. 
The headstock 
spindles, which run 
on heavy-duty anti- 
friction bearings, 
are bored 14 in 
diameter and norm- 
ally carry 15 in dia- 
meter air-operated 
chucks. Two other 
types of chucks can be supplied. If 
so desired, hydraulically operated chucks 
with the pump mounted on the bed 
at the headstock end, or electrically 
operated chucks with various work- 
holding equipment, can be fitted. 
Heat-treated chrome-nickel steel is 
used for all the headstock gearing, 
which operates in a circulating bath 
of oil. Headstock lubricant is carried 
to all important points from a sump by 
a pressure pump. It is filtered during 
every passage through the headstock. 
The shafts for the gearings are of heat- 
treated alloy steel and are mounted on 
anti-friction bearings. As the machine 
has a constant speed driving pulley, the 
motor application is very simple, with the 
constant speed 15 h.p. motor mounted at 
the rear of the headstock and driving dir- 
ectly through a special multiple vee belt. 
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A Geneva revolving mechanism is 
used for indexing the five-station 
turret. When the indexing is completed, 
the turret is automatically clamped in 
position. The turret has two middle 
positions on each face for the applica- 
tion of tools which are in line with the 
axes of the two spindles. With this 
arrangement it is possible to perform 
an operation on two workpieces simul- 
taneously, or, if the cuts involved are 
sufficiently in balance, it is possible to 
perform one operation on one work- 
piece and at the same time carry out 
supplementary work on another work- 
piece. Overhead pilots are standard 
equipment. 

The turret slide is of rigid construc- 
tion and has hardened and ground steel 
inserts to form its bearing on the base 
ways, which are also of hardened and 
ground steel. There is 16 in travel to 
the slide, and slide adjustment is 
provided whereby the distance between 
the spindle nose and the turret faces 
may be varied from 14 }§ in to 24% in. A 
six-station turret can be fitted if desired. 

The cross slide and base are of new 
design. The cross slide cam drum is 
located directly under the cross slide, 
and as the ball bearing cam roll studs 
are mounted in the cross slide there 
is a direct connection. To make it 
readily accessible for the application 
of special cams, the cam drum is carried 
in a compartment at the rear outside 
the base ways. Drive to the cam drum 
is through worm gearing and the entire 
cross slide mechanism is fully enclosed 
and operates in an oil bath. The cross 
slide unit is adjustable longitudinally 
for the purpose of keeping the slide in 
correct relation to the work held in a 
chuck or spindle nose fixture. This 
feature provides the means for keeping 


Fig. 5. Two-station indexing fixture on the machine 


shown in Fig. 4 
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the cutting pressure on the tools within 
the ways of the slide. If desired, the 
cross slide may be timed to operate 
during turret dwells. Burton, Griffiths 
and Co. Ltd., Mackadown Lane, 
Kitts Green, Birmingham 33, are the 
sole agents in this country for these 
machines. 


Deep hole drilling machine 

For suitable applications, Adcock and 
Shipley Ltd., Leicester, are producing 
hydraulic indexing fixtures for use with 
their deep hole drilling machines. 
These fixtures have been designed to 
allow loading to be carried out at one 
station while drilling is proceeding at 
another. This gives a considerable 
increase in output capacity. A machine 
of this type, developed for Humber Ltd. 
for drilling oil holes in a crankshaft for 
a four cylinder engine, is illustrated in 
Figs. 4 and 5. In Fig. 5 the two-station 
indexing fixture is shown with a 
crankshaft loaded with No. 1 throw in 
the upper position in the loading 
station, and a crankshaft with the No. 4 
throw in the upper position in the 
drilling station. 

The method of operation on this 
machine is to load the crankshaft with 
No. 1 throw uppermost for drilling 
holes from the main bearings to the 
Nos. 3 and 4 big end bearings. After 
this operation, the crankshaft is reloaded 
with No. 4 throw uppermost and the 
holes are drilled from the main bearings 
to Nos. 1 and 2 big end bearings. 
Therefore the component is completed 
in two cycles of the machine. The 
complete operation cycle is:— 

(1) Load crankshaft, flywheel end up, 
at the loading station. 


Fig. 7. Dynamic balancing machine 
(Electrical and Musical Industries Ltd.) 
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Fig. 6. Landis automatic piston grinder 
(Burton, Griffiths and Co. Ltd.) 


(2) Operate two handles to start the 
indexing. This has been specifically 
designed to make the operator use two 
hands, thereby ensuring operational 
safety. Immediately the fixture begins 
to rotate, hydraulic pressure is applied 
to the clamp and 
the crankshaft is 
automatically 
clamped in position. 
(3) When the in- 
dexing is completed, 
the operator releases 
the two handles; 
this causes a locat- 
ing plunger to en- 
gage and hold the 
fixture rigidly. The 
operator then 
presses the cycle 
start button and the 
drill heads go 
through their auto- 
matic cycle, which is: 
(a) Rapid approach 
to work. 

(b) Change to feed 
rate immediately 
before drilling starts. 
(c) At a predeter- 
mined depth, rapid 
withdrawal to clear 
swarf and allow 
coolant to enter the 
part-drilled holes. 
(d) Rapid approach, 
changing to feed 
rate just before the 
drill reaches the 
bottom of the part- 
drilled hole. 

(e) Just before the 


drilling is completed, one head retracts 
while the other breaks through. 

(4) While drilling is in progress, the 
operator loads the other fixture with 
a second crankshaft. 

(5) When the first drilling is completed, 
the fixture is again indexed and the 
automatic cycle restarted. While the 
second shaft is being drilled, the 
partly drilled shaft is unloaded from 
the fixture and then reloaded with the 
flywheel end down. 

(6) Repeat as at (5). 

(7) Unload completely drilled crank- 
shaft. 

It will be seen that the total produc- 
tion time for these crankshafts is the 
time for two drilling operations plus 
two indexing operations. Since the 
holes are drilled from both ends, not 
only is the length of hole to be drilled 
by each drill shortened, with beneficial 
effect on drill life, but in addition the 
drilling time is reduced by 50 per cent. 

These deep hole drilling machines 
are fed hydraulically by a _ servo- 
mechanism operated from cams rotated 
by a separate feed motor. To allow 
cycle times to be changed, the feed motor 
drive is fitted with pick-off gears. The 
two spindle drill heads are horizontally 
opposed and mounted on slides over the 
cabinet base. They are individually 
driven by 2 h.p., 1430 r.p.m. rotor stator 
units. The 7 in diameter drills are fitted 
to standard collets, each having in- 
dividual adjustment up to lin. By 
means of capstan type wheels, the drill 
heads have 1} in hand adjustment. Each 
head has a fast traverse rate of 300 in per 
minute, which is automatically changed 
at a predetermined point to a drill feed 
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Fig. 8. AG7 portable electric heavy duty grinder 


(Wolf Electric Tools Ltd.) 


rate of 0-:0019in per revolution at 
1020 r.p.m. Pick-off gears are provided 
to allow the speeds and feeds to be 
changed, Provision is also made for 
hand feeding, indexing and clamping 
for testing and setting up. 

On the machine base, which also acts 
as a coolant reservoir, is mounted a 
box section containing the hydraulic 
control mechanism. Two cabinets, one 
at the extreme left and the other at the 
extreme right, are mounted on box 
section. The left-hand cabinet houses 
the electrical control gear; the right- 
hand one houses the hydraulic power 
unit. Coolant is fed from a large 
capacity centrifugal pump mounted in 
the base. It is fed to guide bushes in 
the fixture, an arrangement that ensures 
that powerful jets are directed down the 
holes to clear swarf and cool the work 
and the drills. There is a one-shot 
lubrication system to the drill head 


Fig. 9. Sensitive radial drilling machine 


(F. Town and Sons Ltd.) 
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slides. It is oper- 
ated by a foot pump 
near floor level at 
the front of the 
machine. 

Special attention 
has been given to 
the problem of 
swarf accumulation. 
The front of the 
machine is equipped 
with a large sheet 
metal cabinet that 
allows the coolant 
and swarf to be 
collected in a speci- 
ally designed swarf 
barrow that is 
housed inside the 
cabinet. The bottom of the barrow is 
fitted with grids to allow the coolant 
to drain out. 


Automatic piston grinder 

An automatic piston grinder recently 
developed by the Landis Tool Company 
of the U.S.A. for producing automobile 
pistons at high production rates, is 
illustrated in Fig. 6. It is intended that 
the aluminium alloy pistons should be 
delivered to the machine by conveyor 
and transfer mechanism. An automatic 
timed loader then places the piston in 
the grinding position. Work rotation 
starts as the grinding wheel advances 
rapidly to the grinding position. When 
this position is reached, a slow grinding 
feed is engaged and continues until a 
positive predetermined size is reached. 
After a timed spark-out period, the 
grinding wheel is rapidly retracted to 
the back position and the ground 
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piston is ejected on to another conveyor. 
Simultaneously, another piston is 
brought to the grinding position and the 
cycle is repeated. 

The pistons are ground by the in-feed 
method, with a wide wheel which 
reciprocates laterally during the grind- 
ing cycle. A master cam and rocking 
work cradle are used to produce the 
elliptical and tapered piston barrel. 
After a predetermined number of 
pistons has been ground, the wheel is 
dressed automatically. The wheelhead 
is automatically advanced the exact 
amount that the size of the wheel is 
decreased by dressing. This eliminates 
the need for manual compensation to 
return the wheelhead to the correct 
position for exact size. 


Dynamic balancing machines 

Three new models of stroboscopic 
balancing machines, of the type shown 
in Fig. 7, have been developed by 
Electrical and Musical Industries Ltd., 
Hayes, Middlesex. They are designated 
CS1, CS2 and CS3. The CS1 is for 
work from 4 0z to 5 lb weight and up 
to 15in diameter; the CS2 for work 
from 11lb to 30lb and up to 15in 
diameter; and the CS3 for work from 
10 lb to 150 lb weight and up to 24 in 
diameter. These machines are designed 
to measure out-of-balance forces pro- 
ducing displacements as small as 
0-000025 in. The amount of unbalance 
is indicated on a meter and the position 
of unbalance is indicated by a strobo- 
scopic lamp. 

The work to be tested is mounted in 
the two cradles of the machine and belt- 
driven from a built-in electric motor. 


Fig. 10. Universal seam welding machine 
(Philips Electrical Ltd.) 
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The cradles, which are free to move in 
one plane, are fitted with electro- 
mechanical transducers connected to 
the electronic system. This feeds the 
out-of-balance meter and also triggers 
the stroboscopic light which indicates 
the out-of-balance position. The trans- 
ducers are completely sealed against 
dust and humidity, and both they and 
the cradle assembly can be easily 
changed in a matter of minutes. For 
high-speed production testing, auto- 
matic braking equipment can be incor- 
porated. 


Portable angle grinders 

Two universal portable grinders have 
been expressly designed by Wolf 
Electric Tools Ltd., Hanger Lane, 
London, W.5, to operate depressed 
centre reinforced grinding discs. 
Hitherto, these discs could be used only 
on sanders, which do not possess the 
power and speed requisite for taking full 
advantage of the metal removal pro- 
perties of the discs. The machines are 
based on a completely new design of 
electric motor, which is continuously 
rated at 1‘5h.p. On one machine, the 
AG7, which is shown in Fig. 8, the 
motor drives a 7 in disc at 8,000 r.p.m.; 
on the other, the AG9, a 9 in disc is 
driven at 6,000 r.p.m. These are the 
speeds for obtaining optimum perform- 
ance and disc life. 

Grinding is effected with the edge 
of the disc, and both machines will 
accommodate discs from in to in 
thick. The discs supplied as standard 
equipment are }in thick, but the 
others are available as accessories. 
A } in disc will suit all requirements for 
steel, cast iron and non-ferrous metals. 


Radial drilling machine 

A sensitive radial drilling, tapping 
and studding machine developed by 
F. Town and Sons Ltd., Mile Cross 
Works, Halifax, a subsidiary of Thos. 
W. Ward Ltd., Albion Works, Sheffield, 
is illustrated in Fig. 9. The maximum 
radius of the drill spindle is 3 ft 7 in 
and the traverse of the saddle along the 
arm is 2ft 9in. This machine is 
suitable for drilling up to 1} in from 
the solid in steel and 14 in in cast iron; 
the tapping capacity is # in in both steel 
and cast iron. 

The forged high tensile steel spindle 
is carried in a hardened steel sleeve to 
ensure full support at maximum 
traverse. Matched angular contact 
bearings take the drilling thrusts, and 
the spindle and sleeve are balanced by 
a compensating spring device. The 
feed rack is cut in the sleeve and is 
engaged by a special steel rack pinion. 
Nine spindle speeds, from 60 to 1000 
r.p.m., are obtained through hardened 
nickel-chrome steel gears mounted on 
short, rigid six-splined shafts. Speed 
changes are effected by means of two 
levers. A pump in the saddle supplies 
oil to all working parts. 

There are three rates of power feed 
operated by a lever on the front of the 
saddle. They give from 80 to 200 
revolutions per inch. Any feed can be 
used with any spindle speed. Power 
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Colonial broach with automatic 
loading and ejection 
(Gaston E, Marbaix Ltd.) 


Fig. 12. The component broached on the 
machine shown in Fig. 11 


feed is engaged by a slight push of the 
double handle on the front of the 
machine. The same handle gives quick 
hand feed when the power feed is not 
in use. Fine hand feed is operated by 
a small handwheel and sensitive hand 
feed by a lever at the right of the saddle. 
An automatic depth drilling stop, up to 
4 in, is provided. It can be set in any 
part of the spindle traverse. 


Seam welding machine 

Universal seam welders known as 
the ES.2003, see Fig. 10, series, have 
recently been added to the range of 
welding equipment produced by 
Philips Electrical Ltd., Century House, 
Shaftesbury Avenue, London, W.C.2, 
This is a versatile machine suitable for 


most types of mild steel and refractory 
alloys. It is available with outputs 
ranging from 75 to 200 kVA and throat 
depths of 24in, 32 in and 42in. The 
welding capacity is up to 2 x 14 s.w.g. 

A valuable feature of these machines 
is that they can be used for both 
longitudinal and circumferential weld- 
ing. Change-over from one type to the 
other is simply effected by revolving the 
upper wheel assembly through 90 deg 
and replacing the lower assembly. 
Another distinctive feature is that 
current pick-up for the lower wheel is 
through a segmental commutator. This 
allows the wheel to run on non- 
conducting needle roller bearings, with 
a consequent increase in bearing life. 

Drive to the upper wheel is through 
a shaft from a 3-phase motor. The 
speeds are infinitely reversible, forward 
and reverse, from 3ft to 15 ft per 
minute. Vertical adjustment of the 
lower arm is effected by means of a 
hydraulic jack. The maximum height 
variation is 9 in. Normally, components 
with a minimum diameter of 7} in can 
be welded, but special arm arrange- 
ments can be supplied to suit individual 
requirements. 


Automatic broaching 

An interesting broaching application, 
in which two distinctly different types 
of spiral grooves—one an involute spline 
—are machined simultaneously in the 
same internal diameter of a _ trans- 
mission part is illustrated in Fig. 11. 
The component is shown in Fig. 12. 
Four stationary gear plates are broached 
in one stroke of a Colonial pull-up 
machine, and production is at the rate 
of 480 parts per hour. The set-up was 
developed by the Colonial Broach 
Company, Detroit 13, Michigan, U.S.A. 

During the 60 in broaching stroke, 
the internal diameters of four gear 
plates are broached to 1:389in dia- 
meter, and nine involute internal spiral 
splines and three internal helical grooves 
are cut. The four-station fixture is 
equipped with four vertical loading 
tubes and an automatic shuttling device 
with a 10} in stroke, which receives the 
parts from the loading tubes and locates 
them in position for broaching. The 
broaches are drawn through the work 
in a spiralling motion produced by 
helical lead bars attached to each 
broach puller. 

After the shuttle fixture is retracted, 
the broached parts drop on to a hinged 
baffle that directs them into an unload- 
ing chute. The broaches are then 
retracted and the cycle is automatically 
repeated. A special hydraulic circuit, 
synchronized with the machine cycle 
for automatic operation, actuates the 
shuttle fixture. The complete machine 
cycle, including loading and unloading, 
takes 30 seconds, and with the broaching 
machine operating at a cutting speed 
of 15 ft per minute, cight parts are 
completed every minute. Gaston E. 
Marbaix, Ltd., Devonshire House, 
Vicarage Crescent, London, S.W.11 are 
the British agents for Colonial broaching 
machines. 
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TEST LABORATORIES 


Methods and Equipment Employed in the Fighting Vehicle Research 
and Development Establishment, Ministry of Supply 


H. R. Swatman, A.M.I.Mech.E., M.I.R.T.E., A.M.Inst.R. 


fighting vehicle or heavy and bulky 
equipment must be by field trial 
and operational use in every case. For 
much of the development work leading 
up to the design and installation of any 
particular equipment, as well as for 
ad hoc investigations on causes of 
failure or unsatisfactory operation, fully 
controlled rig and laboratory test 
conditions are always a great advantage 
and often essential. This is particularly 
so for such as the following reasons: 
(a) when an operational run of several 
hours duration may be needed to esta- 
blish steady conditions; (b) when 
inaccessibility makes observation of the 
test component impossible after installa- 
tion; (c) when great distances are 
involved in transporting to natural test 
locations, vehicles, equipment, supplies 
and test personnel; (d) waiting for suit- 
able testing conditions, with possible 
early failures or short duration of tests 
involving waste of time; (e) inevitable 
lack of close co-ordination between the 
design establishment and manufacturers 
due to distances, costs involved, and 
time delays after required modifications 
and redesign have been specified. 
With these needs in mind, the 
establishment of engineering test 
laboratories in the Fighting Vehicles 
Research and Development Establish- 
ment was embarked upon early in the 
war. At first it was necessary to concen- 
trate full attention"on urgent short-term 
testing require- 
ments, but as the 
available facilities 
developed it was 
possible to under- 
take investigations 
of a comparatively 
long term char- 
acter. Since the 
end of the war 
attention has been 
turned further 
towards the solv- 
ing of basic pro- 
blems, using more 
refined tech- 
niques. 
One 


Tee: ultimate method of proving a 


field in 
which laboratory 
tests have been 
found particularly 
successful is that 
of climatic trials 
in extreme condi- 
tions, which is 
described in more 
detail later in the 
paper. The labor- 
atory facilities in- 
clude provision for 


A. Dynamometer coupling 
Fig. 1. Set-up for determining power output at the driving wheels 


the exposure of specimens, ranging in 
size up to a complete armoured 
“Conqueror” tank, to controlled, simu- 
lated arctic and tropical conditions. 


rimental wing, 
orough 

When early in 1941 it was decided to 
establish testing laboratories in the 
Department of Tank Design, little was 
available in the way of equipment or 
other facilities, and it was necessary 
to build laboratories, obtain and install 
equipment and recruit labour. The 
technical staff appointed comprised an 
assistant director, a senior engineer as 
his deputy (the author of this paper) 
and three very junior technical 
assistants. The only equipment avail- 
able consisted of two Heenan and 
Froude hydraulic water brakes of a 
very old type, with some dilapidated 
miscellaneous instruments and panels 
transferred from a disused test shop at 
Woolwich Arsenal. This equipment 
was installed in a hangar at the D.T.D. 
experimental wing, Farnborough, and 
was to be the first F.V.R.D.E. test 
house. 

In the meantime, arrangements were 
made for a supply of modern equipment 
to be installed in a new building, then 
under construction at Longcross, to 
cover the types of test work envisaged. 
In addition, contracts were made with 
various firms and organizations, to 
determine to what extent their facilities 


Work at the e 
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B. Cardan shaft 


C. Vehicle final drive shaft 


could be used or loaned for tests on 
behalf of the department. The assistant 
director undertook these activities and 
the greater part of the organization of 
the engineering test laboratories, and 
the immediate test work, was at this 
stage the responsibility of the author. 

The latter part of 1941 saw the 
commencement of actual, operations, 
which began as qualitative ad hoc tests 
on small components, and later deve- 
loped into work on suspensions, engine 
cooling, fan performance and power 
output measurements on complete 
vehicles. Among the firms and organiz- 
ations which assisted the Department 
with test work at this period were 
Leyland Motors Ltd. (engine air 
cleaners), A.E.C. Ltd. (heat distortion 
of brake drums) and the I.A.E. research 
department (fatigue tests on suspension 
units), 


Work at Longcross site 

From the inception, the arrangement 
had been that test rigs were designed 
in the Engineering Research Labora- 
tories and constructed in the Fighting 
Vehicle Proving Establishment work- 
shops at Farnborough. The facilities 
availabie in this direction were greatly 
extended when the new F.V.P.E. work- 
shops at Longcross were completed. 
However, there were still some diffi- 
culties because the Engineering Research 
Test Laboratory buildings and much of 
the equipment were still unfinished. 
this position 
eventually 
smoothed out it 
became possible to 
embark upon a 
number of test 
and research in- 
vestigations and to 
transfer the Farn- 
borough test house 
equipment to 
Longcross, early 

in 1942. 
Simultaneously 
with the erection 
of the main Engi- 
neering Research 
Test Laboratory, a 
scheme was pro- 
ceeding for the 
provision of low 
temperature test 
facilities simulat- 
ing arctic condi- 
tions and capable 
of handling com- 
plete large 
armoured vehicles 
or bulky equip- 
ment to serve the 
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needs of all departments of the Ministry. 
This laboratory was completed during 
the early part of 1943. At this juncture 
during the growth of the laboratories, 
organization, and when urgent demands 
for research investigations and tests 
were rapidly accumulating, the assistant 
director in charge of the branch resigned 
from the Establishment and the author 
was appointed Superintendent of the 
Laboratories. 

Later in the building development 
programme, the author prepared a 
scheme for the provision of test 
facilities to enable vehicles and equip- 
ment to be subjected to simulated 
tropical conditions. This tropical 
laboratory was completed in time to 
meet the test demands for design 
information requirements as the war 
theatre extended to the tropics. Sub- 
sequently these laboratories have been 
in continuous use for both military and 
commercial development investigations. 
These extreme climatic laboratories are 
described later in this paper. 

During the war practically the whole 
attention of the Engineering Research 
Test Branch was necessarily devoted to 
dealing with tests in connection with 
day-to-day problems. At this time 
designs and ideas were changing 
rapidly and, as questions and problems 
were put before the Engineering 
Research Test Laboratories, the answers 
and solutions were urgently required 
and expected immediately. As design 
problems became stabilized and the 
facilities in the laboratories were 
extended and became available, it was 
possible to undertake research and 
development work of a comparatively 
long term nature. On the presumption 
that the future would bring further 
expansion to this side of the work, the 
designing of rigs and permanent test 
equipment was left to the choice of the 
Engineering Research Test Labora- 
tories Branch, and was pursued with 
these requirements in mind. 

After the end of the war the Wheeled 
Vehicle Design Department of the 
Ministry of Supply was incorporated 
in the Fighting Vehicle Research and 
Development Establishment. The 
wheeled vehicle test facilities, which 
included a tyre and wheel test develop- 
ment laboratory and a vehicle chassis 
dynamometer test house, were placed 
under the supervision of the Super- 
intendent of the F.V.R.D.E. Engineer- 
ing Research Test Laboratories. The 
laboratories have provided facilities for 
all the specialist branches of F.V.R.D.E. 
on a “common service” basis. In 
addition, the Superintendent of the 
laboratories was authorized to employ 
commercial firms’ facilities, if necessary, 
by placing of extra-mural research 
contracts and, when the F.V.R.D.E. 
facilities were available, to carry out 
research for other Government depart- 
ments and commercial industry on a 
cost recovery and charge basis. Reports 
on the work carried out are issued with 
comments and conclusions to the 
department or branch initiating the 
work. If the reports are given general 
circulation they are issued with a 
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A. Dy 


B. Vee pulleys replacing driving sprockets 


A. Vehicle to dynamometer cardan shaft 


Fig. 3. The original vehicle test tunnel at the F.V.R.D.E. 
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Fig. 2. Another set-up for determining power output at the driving wheels 


B. Vehicle test tunnel 


Fig. 4. Air inlet louvres for the re-designed and modified tunnel 
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A. Original tunnel 8. Dynamometer control panels 


C. Variable speed fan control OD. Telescopic extension 


Fig. 5. Exterior of the new test tunnel 


signature of approval by the Chief 
Engineer, F.V.R.D.E. 

By this process of evolution the 
present organization was built up. 
Broadly, it comprises technical staff 
who, in consultation with the design 
engineer and user, devise the experimen- 
tal methods, conduct the research inves- 
tigations, record the test observations, 
analyse results and prepare reports, and 
workshop staff who carry out the con- 
struction and erection of rigs and 
prepare equipment for testing. It was 
proved advantageous to provide not 
only a small design and drawing office 
but a machine shop integral with the 
laboratories’ organization, although as 


previously explained, the heavier test 
equipment was either purchased com- 
plete from the makers or constructed 
to the Engineering Test Laboratories, 
designs in the workshops of the Fighting 
Vehicle Proving Establishment. 

As previously mentioned, the test 
techniques now in use are based in 
great part on the results of past experi- 
ence. In the description of the available 
facilities which follows, an indication is 
given in some cases of the development 
of the technique in question and of any 
lessons learned in the process. The 
equipment is described under three 
general headings as below:— 

(a) Permanently installed test plant 


A. Cardan shafts to dynamometers 


B. Extractor fans 


C. Mock-up of vehicle engine compartment 


Fig. 6. Interior of the test tunne! shown in Fig. 5 


JuNE 1955 


for general application. 

(b) Instruments of a portable nature 
which can be incorporated in different 
test layouts as required. 

(c) Specialized test rigs constructed 
to satisfy particular test conditions. 


Permanent test equipment 

Vehicle dynamometer plant. One of 
the earliest problems for which facilities 
were urgently required was the running 
of a vehicle under steady ambient 
temperature conditions at full power, 
in order to measure the output at the 
driving wheels or sprockets, and to 
investigate the effect of modifications 
to cooling or silencing systems. Initi- 
ally, work of this nature was carried out 
with one track removed from its driving 
sprocket (in the case of a tracked 
vehicle) and the sprocket or driving 
wheel coupled to a Heenan and Froude 
brake by means of cardan a shaft, see 
Fig. 1. 

In some cases the other sprocket or 
driving wheel was locked and in others 
the differential mechanism was removed 
and a solid bevel drive substituted, so 
that in any case the whole power output 
was delivered on the side connected to 
the dynamometer. This method in- 
volved making a correction for the power 
loss in the differential gearing and was 
later modified by placing the dynamo- 
meter behind the vehicle and connecting 
both sprockets or driving wheels to 
extensions of the dynamometer shaft 
by using vee-belt drives, see Fig. 2. 
These methods provided a ready means 
of assessing the power output and 
cooling performance of experimental 
and production vehicles, and ultimately 
became a basis for vehicle proving and 
an essential requirement for the guid- 
ance of design branches in the develop- 
ment of new vehicles. 

Running a vehicle stationary in an 
open building, however, proved far 
from satisfactory. In the first place, 
the ambient conditions were difficult to 
stabilize and in any case the terminal 
ambient temperature was too high to 
represent normal field conditions and 
air. Moreover, recirculation was a 
difficult and confusing variable during 
the test. To overcome these difficulties 
a vehicle test tunnel was designed, with 
provision for continuously drawing air 
over the vehicle from front to rear and 
expelling air from the building. This 
provided ambient conditions approxi- 
mating to those experienced with the 
vehicle in motion in the open, and 
furthermore had the additional advan- 
tage of removing objectionable fumes 
and heat from the buildings. 

The first arrangement used at Long- 
cross was a short tunnel about 12 ft 
square in cross section and 20 ft long, 
provided with two propeller suction 
fans at the outlet and drawing air from 
the interior of the building, see Fig. 3. 
This scheme did not give completely 
steady test conditions, and moreover, 
produced undesirable air disturbances 
in the building. The tunnel was there- 
fore redesigned and modified so that 
air was drawn direct from outside 


through louvres in the opposite wall 
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of the building, the tunnel was widened 
to 15 ft, was extended telescopically up 
to the louvres and can be folded when 
not in use. Vehicles up to 50 ft long 
and 13 ft wide can be accommodated. 
This tunnel is shown in Figs. 4, 5 and 6. 

Separate dynamometers were pro- 
vided to absorb the power from the two 
driving wheels or sprockets. The 
dynamometers, which were mounted on 
adjustable pedestals at right angles to 
axis of the tunnel, were of the Heenan 
and Froude E.C.L.5 eddy current type, 
and each was capable of absorbing up 
to 500 h.p. at speeds between 300 and 
2,500 r.p.m. They were so arranged as 
to be capable of separate operation for 
the direct testing of power units or 
transmission components. As an illus- 
tration of what can be achieved by 
simple means with a rig in a laboratory, 
the b.h.p. curves shown in Fig. 7 were 
obtained on a wheeled chassis placed in 
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Fig. 7. B.H.P. curves for a variety of con- 
ditions. End temperatures of cooling water 
are shown at X 


the wind-tunnel, with the rear axle 
jacked up, so that the power output at 
the rear hubs could be recorded. 
Curves 1-4 were obtained, starting 
in each case with a cylinder jacket 
temperature of approximately 120 deg F, 
and a gearbox and axle temperature of 
approximately 100 deg F. Operating 
conditions were:— full throttle, 2nd 
gear, 1,200 r.p.m. 
Curve 1 is the result with S.A.E.30 oil 
in the engine and S.A.E.90 oil in the 
gearbox and axle. 
Curve 2 is the result with S.A.E. 5W oil 
in engine and gearbox and thin synthetic 
oil in the axle. 
Curve 3 is the same as curve 2, but with 
induction air at ambient instead of at 
under-bonnet temperature. 
Curve 4 is the same as curve, 3 but with 
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A. Fuel measuring and weighing apparatus 


B. Control and instrument panel 


C, Water cooled exhaust system . 1,000 h.p. dynamometer with 275 h.p. motor and clutch 


Fig. 8. One of the test cubicles 


fuel pump also cooled to ambient 
temperature. 

The slope of curve 4 will obviously 
depend upon the mechanical condition 
of the fuel pump and injectors. It will 
be seen that, when comparing curves 1 
and 4, the overall effect of using thinner 
lubricants and reducing inducted air 
and fuel pump temperatures, increases 
the power at the rear hubs by 10 h.p., 
with an engine cooling water tempera- 
ture 20 deg F lower. By setting back the 
fuel pump delivery stop when operating 
under the conditions specified for curve 
4, so that fuel delivery limits the power 
output to that shown on curve 1, the 
result obtained represents a_ very 
considerable gain in fuel economy under 
full-load conditions for the same 
vehicle performance. Alternatively, by 
leaving the pump stop at normal setting, 
a gear ratio could often be saved under 
hilly route operation. This would 
decrease engine revs per mile and so 


Fig. 9. Prototype engine compartment installed for test 


save fuel. The specific fuel consump- 
tions in lb/b.h.p./hr at the rear hubs 
are shown above the curves. 


Engine test equipment 

With a view to maintaining steady test 
conditions and localizing noise and 
fumes, the two main engine test beds 
were located in cubicles fitted with 
folding doors. One cubicle was 
equipped with a Heenan and Froude 
hydraulic brake capable of absorbing 
up to 600 h.p. at 900 to 2,700 r.p.m., 
while the other was equipped with a 
motor and eddy current dynamometer 
system absorbing up to 1,000 h.p, and 
motoring at powers up to 275 h.p. over 
a speed range of 500 to 3,000 r.p.m., 
see Fig. 8. 

Both cubicles were provided with 
panels centralizing all controls and 
permitting ready observation and 
recording of variables such as speed, 
torque (braking or motoring), pressures, 
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temperatures and fuel consumption 
(oil or petrol). Suitable safety interlocks 
were also incorporated. Softened cool- 
ing water was supplied from a self- 
contained Heenan and Froude system 
with its own external cooler, precise 
control of water temperature being 
obtained by admission of cold water 
from the main supply. Provision was 
made for a cylinder cooling water 
system operating under pressures up to 
25 lb per sq in, and water cooled exhaust 
pipe trenches were also included. Fan 
ventilation systems were installed cap- 
able of giving roughly three changes of 
air per minute in both cubicles. 

“hese test beds can be used either 
for testing engine and transmission 
components separately or for the 
proving of complete engine compart- 
ment mock-up systems, see Fig. 9. It is 
a test laboratory and design practice to 
build a complete mock-up of the 
vehicle engine compartment including 
the transmission cooling fans, radiators, 
louvres, air cleaners, petrol tanks, 
pipes and all fittings as installed in a 
complete vehicle, and to run trials 
simulating conditions which will be 
obtained in a vehicle at full power or 
maximum torque. 

In addition to the two main engine 
test cubicles, two further test beds for 
smaller engines were laid down. These 
were equipped with Heenan and 
Froude water brakes capable of 
absorbing, respectively, 400h.p. at 
2,700 r.p.m. and 225h.p. at 3,000- 
6,000 r.p.m. Cooling and fuel services 
were taken from the general system 
serving the cubicles. 

The performance of the recording 
equipment in the engine test cubicles 
has been found generally satisfactory, 
with the exception that the indications 
of the petrol consumption meters, 
which are of the calibrated orifice type, 
have been found liable to vary with 
ambient temperature. It was therefore 
found advisable to replace these by 
meters of the calibrated reservoir type 
where the flow can be timed by stop- 
watch. Experience has also shown that 
thermo-couples, used with a potentio- 
meter, are more satisfactory than the 
mains-operated resistance thermometers 
installed in the panels. In order to 
obviate errors due to bimetallic contacts 
at the selector switch, both the hot and 
cold junctions must be arranged on the 
same side of the switch in the thermo- 
couple circuit. 


Wheeled vehicle chassis 
dynamometer test 
The technique of testing wheeled 
vehicles and chassis on a drum dynamo- 
meter rig is not revolutionary. By 
positioning and anchoring a vehicle at 
right angles to the axis of a drum so that 
the axle and road driving wheels are 
centred and in friction contact on the 
drum periphery, it is possible, by using 
the vehicle power unit, to drive the 
wheels and rotate the drum. Then, by 
incorporating a suitable drive from the 
drum to a dynamometer, vehicle per- 
formance and output at road wheels can 
be assessed, There are certain limits 
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and disadvantages, however, in using 
this technique for a great amount of 
vehicle evaluation, due to tyre slip on 
the drum, belt slip or other drive 
frictional losses between the drum and 
dynamometer, and the installation con- 
ditions under which the rig is being 
operated. Tyre slip on the drum and 
the frictional or slip losses between the 
drum and dynamometer can be assessed 
but to do so involves a great amount 
of time and inconvenience. 

The installation of the rig and test 
procedure can be made sufficiently 
satisfactory to enable a considerable 
amount of research and experimental 
work to be carried out in order to solve 
problems which would be extremely 
difficult to investigate in the field. This 
is particularly so where complicated 
instrumentation, continuous endurance 
runs, repeatable conditions of test and 
carrying out modifications without 
removing the chassis or vehicle off the 
rig, are essential. Vehicle chassis dyna- 
mometer testing enables problems to 
be investigated and aids development 
research on (a) engine, gearbox and axle 
performance and transmission losses, 
(b) radiator and cooling fan efficiencies, 
petrol vapour locks, oil seal investiga- 
tions, and under-bonnet air recircula- 
tion and dissipation. In many cases the 
costs of the tests are lower than field 
trial investigations and the test pro- 
grammes can be accelerated. The 
installation and rig comprise a 5 ft 
diameter by 84 ft wide drum mounted 
in a frame and built in a pit so that the 
top of the drum is level with the floor 
of the test house. A Heenan and 
Froude D.P.Y.5 dynamometer was 
positioned on the floor, set back and 
parallel to the axis of the drum with a 
multiple “‘vee” belt drive from the 


drum to the dynamometer. At the rear, 
and also in front of the rig, are anchoring 
down clamps and channels with tie 
bars to secure a vehicle in position. The 
drum is capable of carrying a 10-ton 
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dead weight axle load and can be 
rotated at periphery speeds up to 300 
r.p.m., that is, approximately 50 m.p.h. 

To simulate the conditions of a 
vehicle travelling on a road, a blower 
unit with a 30 in diameter fan can be 
positioned to blow cold or hot air at 
5-18 m.p.h. on to the radiator and 
bonnet of a vehicle on the rig. Con- 
trolled speed and air extractor fans 
installed in the rear of the building 
draw air over and past the vehicle. The 
building is a brick and steel structure 
with steam radiators to enable tempera- 
tures simulating tropical conditions to 
be obtained. Banks of infra-red lamps 
are available to simulate solar ray 
effects on vehicles and equipment, 
see Figs. 10 and 11. 


Tyre testing plant 

The disadvantage of field tests, 
whether short or long term, when 
carried out on the public highway or on 
atest track, is that it is difficult to main- 
tain the high road speeds and impossible 
to control climatic conditions necessary 
to attain the high tyre casing tempera- 
tures for the purpose of comparative 
proving and development of tyres. 
Where a test period exceeding normal 
running hours is desired, and this is 
often the case, the test is invariably 
interrupted by inclement weather and 
advent of night time. To overcome 
these difficulties and substantially 
decrease the test period and cost, tests 
are carried out on indoor machines. 
Thus, 24 hour or longer test periods can 
be run without difficulty. Conditions in 
indoor machine testing of tyres can be 
maintained constant, whereas in the 
case of road tests, road and test con- 
ditions are continually changing. The 
machines which are described below 
have been of real value and have 
expedited the solution of tyre design 
and development problems for military 
purposes. The tyre testing plant and 
equipment comprise:— 


A. Air extractor fans 


B. Anchoring down clamps and tie bars 
D. Cover over multiple vee belt drive 


C. Drum 5 ft diax 6 ft 6 in wide 


E. Dynamometer 


Fig. 10. The installation for vehicle chassis dynamometer tests 


— 


June 1955 


(a) Two machines capable of sub- 
jecting a tyre to load conditions of 3 
tons, and one machine of 10-ton capacity. 
The 3-ton machine accepts one tyre 
which is driven in a vertical position on 
the drum drive. The 10-ton machine 
can test two tyres simultaneously when 
the tyres are positioned horizontally. 
Tyres up to and including the 11.00—20 
size can be tested on the machines at 
speeds simulating 10to 80 m.p.h. These 
machines are dead weight loaded and 
are so arranged that electric dynamic 
braking of the drums automatically 
occurs directly the loading beam position 
is effected owing to tyre failure or 
pressure decrease. This automatic 
brake is sufficiently quick in action to 
stop the machine and prevent the tyre 
running deflated. Running the tyre 
deflated would make the cause of the 
tyre failure more difficult to assess. 

These three machines are equipped 
with multivane blowers complete with 
74h.p. electric motors and _ starters. 
The blowers can be directed on to the 
tyre zone by means of suitable trunking 
which is fitted with swinging dampers 
to control the speed of air provided by 
the blowers. Provision is also made for 
the bleeding of tyre pressure increase 
whilst running under test, thus main- 
taining the initial pressure and obviating 
the need to stop the test for this 
purpose. Rotary joints are connected 
to pressure gauges to record the 
conditions of inflation pressure in the 
tyre on test. Recording ammeters are 
connected in the electrical circuits 
between the electrical motors and the 
driving drums to record the current 
required at any time to drive the tyre 
undergoing test. 

(b) A tyre impact machine for in- 
vestigating damage caused to tyres by 
sudden blows and impact with sharp or 
raised objects, such as kerbs, etc. 

(c) A tyre deflection beam installed 
in conjunction with a 10-ton weigh- 
bridge to enable tyre deflection at 
maximum load to be assessed. 

(d) Service and general equipment, 
including an air compressor giving an 
output of 20c.f.m., complete with a 
compressed air storage tank and fittings, 
a tyre inner tube testing tank, air 
temperature and pressure recorders etc., 
see Figs. 12, 13, 14 and 15. 


Hull, chassis, suspension and wheels 
test rig 


For controlled testing on tank hulls, 
vehicle chassis, suspension units and 
wheels under dynamic load, a compre- 
hensive rig was devised. Essentially, 
the rig consists of a pair of 4 ft diameter 
by 3 ft wide drums driven by a 40 h.p. 
motor and capable of giving peripheral 
speeds equivalent to 5 to 75 m.p.h. The 
wide variation of drum speed was 
obtained by using in the drive to the 
drums a Covenanter tank gearbox, 
which incorporated the Wilson epicyclic 
steering unit and thus gave the smooth 
take-up necessary in view of the high 
inertia of the drums. The whole rig 


was erected in a pit so that the running 
surfaces of the drums were at ground 
level. Access for vehicles was given by 
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A. Hot or cold air blower unit. 


B. Wheel chocks 


C. Driving wheel positioned on drum 


Fig. 11. The set-up to simulate the conditions for a travelling vehicle 


detachable ramps so that, if necessary, a 
complete vehicle could be positioned 
over the rig to allow tests simulating, as 
near as possible, running conditions to 
be carried out. The wheels undergoing 
test were friction driven by the drums, 
and cams representing the inequalities 
of ground or road could be fitted to the 
drums. Loads not exceeding up to 
10 tons on each drum could be applied 
when subjecting suspension units to 
test, see Fig. 16. 


Cooling fan test tunnel 

Comparison of the performance and 
power requirements of engine cooling 
and ventilation fans were made in a 
test tunnel designed in accordance with 
British Standard Specification No. 
848-1939. The power input to the fan 
was measured when driving the fan 
with a motoring dynamometer using a 
transmission with a known power loss. 
Air delivery was measured by traversing 
a pitot tube across the cylindrical duct, 
at the inlet end of which the fan was 
mounted, After experience gained in 
the use of the equipment, it was proved 
advantageous and possible to neutralize 
the power loss by mounting a gearbox 
integral with a swinging dynamometer 
carcass. The method of measurement 
of the air delivery has been considerably 
improved by the use of fixed pitot 
combs used in conjunction with side 
tappings made in the wall of the tunnel. 
An air flow straightening device was 
fitted downstream between the fan and 
the pitot comb. The restriction against 
which the fan was operating was varied 
as required by adjusting a conical 
damper positioned at the outlet end of 
the duct, see Fig. 17. Fans having a 
diameter from 16 to 20in may be 
tested at speeds up to 4,000 r.p.m. The 
fan test rig has also been used for 
investigations on the noise level of fans 
and the operating life of fan belts. 

To illustrate what can be achieved 
with the fan testing rig, the tests on an 


experimental engine cooling fan to 
assess fan performance and to obtain 
total head and velocity head recordings 
were as follows: The fan had eight 
equally spaced blades of Aerofoil 
section, the blade angle and chord 
length being constant from tip to root. 
The blades were made adjustable about 
their radial axes to permit an investiga- 
tion and to assess fan performance at a 
number of predetermined blade angles. 

Tests were made to ascertain the 
performance of the fan with a blade tip 
to cowl clearance of 0°25 in and blade 
angles of 25, 30, 35, 40 and 45 deg. Test 
readings of total head and velocity head 
were recorded at a fan speed of 2,000 
r.p.m, under various orifice conditions 
from fully open to fully closed. 
Ambient air temperatures and baro- 
metric pressure were recorded after 
each test run, enabling the volume of 
air under standard conditions to be 
calculated. Dynamometer loads were 
recorded to allow the horse power 
absorbed by the fan and the efficiencies 
to be calculated. 


Engine air cleaner test cabinet 

The original air cleaner test rig was 
supplied by British Filters Ltd. After 
the experience gained in its use and 
with the knowledge of the requirements 
of future air cleaner development, the 
Test Laboratory staff designed and 
built a new rig and improved the testing 
technique. The cleaner under test was 
mounted in either a level or a tilted 
position in the chamber and air charged 
with test dust drawn through it by 
means of a fan which exhausted to the 
open air. The standard dust/air ratio 
is 0-04 grammes per cubic foot of free 
air. Air enters the chamber through 
a pipe in which the flow through the 
cleaner under test is measured by means 
of an axial pitot tube, the pipe having 
been calibrated against a standard 
orifice plate (three pipes of different 
flow capacities were provided on the 
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A. Tyre mounted for testing 
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B. Driving drum 


Fig. 12. 3-ton tyre testing machine 


rig). The restriction set up by the 
cleaner was measured by a manometer 
connected to an orifice in the wall of 
the pipe leading to the suction fan. 


For tests on fighting vehicle air 
cleaners, the procedure followed was 
laid down in A.F.V. Specification 
No, 1040, which permits tests to be 
carried out by direct feeding of the dust 
or testing in an artificially produced 
dust storm. It also specifies the size 
and analysis of the test dust, which was 
intended to be representative of air- 
borne dusts met with in various parts 
of the world, with particle sizes ranging 
from what would pass through a sieve 
of 100 mesh down to a few microns. 
The dust actually used was made up 
by adding together suitable proportions 
of Cooke’s Grade “C” sand and the 
abrasive powder known as “‘Abra’’ (a 
brand of air-floated Cornwall silica) and 
the specified tests were devised to 
determine the cleaning efficiency at 
various air flows and rates of restriction. 
The particle size distribution of the test 
dust which was ultimately incorporated 
in the latest B.S., S.P.20 and B.S. 1701 
(1950) was formulated as a result of 
analysis of numerous samples of dust 
recovered from air cleaners taken from 
vehicles which had been operating 
under various and extremely dusty 
conditions. 

Originally the dust feed supplied 
with the test rig comprised a conical 
hopper with a needle valve controlling 
the flow to a chamber from which the 
dust fell through a number of tubular 
jets on to the curved surface of a 
cylindrical drum rotating about a 
horizontal axis, and thence into the test 
chamber; the jets were kept in vibration 
so as to reduce their tendency to clog. 
This arrangement was unsatisfactory, 
especially at low rates of feed, in view 
of the fine adhesive and packing nature 
of some of the dust particles. The 
development of a device for feeding 
test dust at constant rates involved a 
great deal of experimentation. After 
a number of modifications had been 


made, an arrangement was eventually 
proved satisfactory and put into regular 
use. The mechanism finally adopted 
was a rotating plate and scraper type 
of dust feed by which dust is delivered 
from a funnel to a rotating dished plate. 
The funnel, which was heated with a 
carbon filament lamp to keep the dust 
dry, and incorporated a vertical tongue, 
was vibrated intermittently to ensure 
free flow. Rate of flow is readily 
controlled by changing the speed of the 
rotating plate and adjusting the height 
of the delivery funnel above the surface 
of the dust contained in the dished plate. 
A scraper fixed over the surface of the 
rotating plate forces the dust into a 
discharge tube positioned above the 
test cleaner, see Fig. 18. The efficiency 
determination is based on the difference 
in weight of the air cleaner before and 
after test, the amount of test dust fed 
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into the cleaner being accounted for by 
weight. For this purpose a Bullion 
type precision balance is used. It is 
capable of weighing loads up to 
75 kilogrammes to an accuracy of 0-50 
grammes, that is, up to | in 150,000 to 
enable the required degree of small 
differences to be assessed. 

It is appreciated that the direct 
method of dust feed is not truly 
representative of operating conditions 
in the field. However, this method has 
been given preference for test purposes 
over the use of an artificially produced 
dust storm owing to difficulties en- 
countered during tests conducted in the 
dust storm cabinet in aspirating the 
heavier dust particles in cloud formation. 

In the case of the oil bath air cleaners, 
it is necessary to ensure that oil is not 
carried over to the outlet under any 
circumstances, not even when the 
cleaner is working in a 30 deg forward 
or backward 15 deg sideways tilted 
position. A glass panel is inserted in 
the outlet side of the cleaner and it is 
possible to detect oil carry-over by 
examining this for the presence of oil 
particles. 


Shock test machine 

This machine was installed as a 
means of assessing and analysing 
damage or operational failure which 
may occur to equipment, mainly 
electrical and optical, attached to or in 
close proximity to bulkheads or turrets, 
vulnerable and subject to sudden blow 
caused by the impact of missiles or the 
blast of adjacent explosions. The 
machine consists of a steel framed 
structure with a sprung anvil plate 
which can be mounted in three positions 
to receive end, vertical and horizontal 
impacts up to approximately 1 ft/ 
ton in intensity applied by a 420 lb, 
weighted pendulum or an ingot falling 
from controlled heights. Test units are 


A. Tyres mounted for testing 


B. Driving drum 
Fig. 13. 10-ton tyre testing machine 
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mounted on the sprung anvil plate. The 
test procedure is to apply a series of 
blows of gradually increasing intensity 
according to a test schedule based on 
empirical information obtained over a 
considerable period of testing and 
consolidated in some degree by experi- 
ence of field service. The consistency 
of the performance of the machine was 
repeatedly checked at frequent intervals 
by crusher gauges. Although these 
gauges do not give quantitative 
calibration they are indicative of the 
consistent performance of the machine 
for shock test comparative assessment. 
This equipment is shown in Fig. 19. 


Moving coil vibrator and vibration 
table 


To test the ability of fighting vehicles 
and component assemblies to withstand 
vibrations and to carry out exploratory 
resonance tests a moving coil type 
resonator and a vibration table are 
employed. The moving coil vibrator 
test gear is for general purpose vibration 
excitation of medium and large com- 
ponents and structures at frequencies 
from 20 to 500 cycles per second. It 
may be used for the investigation of 
resonant frequencies and modes of 
vibration in fighting vehicles of all sizes, 
and can also be used for vibration 
endurance, functioning and fatigue 
testing of vehicle-borne equipment and 
apparatus. 

The equipment is made up of a 
Ward-Leonard type motor generator 
set which can be used to control the 
speed of either of two motor alternator 
sets, covering the low frequency and 
high frequency part of the test spectrum 
respectively. The alternators are 
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Fig. 14. General view of tyre and wheel testing laboratory 


coupled through an impedance matching 
auto-transformer to a large moving coil 
vibrator fitted with an air-blast cooling 
blower. A control cubicle is provided 
for speed control and monitoring 
purposes, and a moving coil vibration 
pick-up and a high accuracy cathode 
ray oscilloscope are supplied for the 
measurement of vibration amplitudes 
and phase-relationships, see Fig. 20. 
A cam operated table to reproduce 


A. Adjustable length impact spike B. Drop table 
Recorder D. Release mechanism 


Fig. 15. Tyre impact machine 


certain accelerations and amplitudes 
met with in vehicles was used to subject 
small assemblies to test. The table, 
30 in*, can be adjusted to give ampli- 
tudes up to 0°10 in at frequencies up to 
70 cycles per second, see Fig. 21. 


Burst test spindle 

In order to subject rotating parts to 
the centrifugal forces experienced in 
automotive high speed work a rigid 
spindle with a suitable face plate or 
chuck was horizontally mounted in 
pedestal bearings and installed in a 
totally enclosed timber-lined concrete 
pit so that bursting tests can be carried 
out safely. The spindle was coupled 
with a propeller shaft through a hole in 
a thick steel protection shutter to a 
20 h.p. electric variable speed motor 
and driven at speeds up to 9,000 r.p.m. 
A number of tests have been made on 
flywheels, clutches, fans and similar 
components and by the use of a 
flashing lamp stroboscope and a high 
speed camera, useful information has 
been obtained on the behaviour of 
components at speeds sufficient to 
cause distortion and on occasions total 
disintegration. 


Torsion bar fatigue test machine 

A torsion bar fatigue testing machine 
to subject torsion bars to angular twist 
and maximum torque consists of a 
15h.p. motor driving a five-speed 
gearbox and multiple belt reduction 
gear to a large flywheel at 65-80 r.p.m. 
It is shown in Fig. 22. The flywheel 
acts as a pulley and torque smoother. 
Through a linkage, an adjustable throw 
crank with adjusting screw and scale 
on the flywheel shaft, oscillates a 
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A. 40 variable speed motor 
D. Resilient wheel and suspension on test 


gearbox 
E. 4 ft diameter drums 
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C. Uneven cam 
F. Detachable ramp 


Fig. 16. Rig for testing tank hulls, chassis, suspension units and wheels under dynamic loading 


second crank which in turn actuates the 
two headstock levers for applying the 
required angular torque to the torsion 
bars under test. The oscillating crank 
is provided with a centre point lock, 
used when the movement of the head- 
stock levers is being adjusted and also 
for equalizing the strain on the torsion 
bars during temporary cessation of tests. 

Quadrant scales on the headstock 
indicates the angular movement of the 
headstock lever and a_ rev-counter 
driven from the oscillating crank records 
the number of oscillations. This rig 
is shown in Fig. 23. Safety covers are 
provided to encase the torsion bars on 
test in case of a break and failure. The 
rig is capable of testing bars up to 
2°45 in effective diameter and 10 ft long 
to a maximum effective diameter of 
140,000 Ib/in® at a frequency of 70 
oscillations per minute with a maximum 
angular twist of 46 deg. 


Final drive and transmission test 


equipment 
For testing gearboxes, torque con- 
vertors, coupling and _ transmission 


components, an electrical test rig is 
provided, see Fig. 24. This plant 
comprises swinging field motoring and 
absorption dynamometers with Ward- 
Leonard controls. The system is a 
regenerative one, the power from the 
output being fed back electrically to the 
input, so that only the power losses 
need be supplied from the mains. 
The input power varies from 130 h.p. 
at 2,000 r.p.m. to 200h.p. at 4,000 
r.p.m, and the whole system is reversible 
both in power flow and direction of 
rotation. A special feature is the high 
output torque which can be dealt with 
at output speeds down to 250 r.p.m. 
For testing final drive gears a rig, see 
Fig. 25, was devised by placing two 
assemblies back-to-back and imposing 
a torque between them, thus it was 
necessary to provide only the power 


losses while testing these assemblies 
under full load. Two final drives are 
positioned on either side of a bed plate 
and the input and output drives are 
connected by shafts, One of the shafts 
is resilient, being in fact a tank suspen- 
sion torsion bar. When setting up for 
test, a vernier flange coupling on the 
resilient shaft is disconnected and one 
set of gears locked solid. A known 
torque is applied to the resilient shaft 
by rotating one side of the flange 
coupling in relation to the other. The 
coupling is re-made and locked in the 
set load position so that when the rig 
is running and wear does not occur in 
the teeth or bearings of the gears, the 
imposed load will remain constant. To 
enable the torque to be checked during 


A. Throttle place on adjustable stand 
E. Micro manometer F. Air straightener 
H. Pitot-static cube 


B. Air outlet 


Fig. 17. Cooling fan test rig 
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the test while the rig is running, a 
strain gauge attached to the resilient 
bar is connected to a slip ring pick-up. 
Whilst a pinion shaft torque of up to 
100,000 Ib-in may be locked in the 
system, a 25h.p. motor is capable of 
driving the rig and up to 450 b.h.p. can 
be passed through the gears. Cooling 
and temperature control of the oil in 
the gearboxes was catered for in the 
development of the rig and has proved 
successful. 


Equipment for investigation of 
welding properties of armour plate 
and electrodes 

For investigating the welding char- 
acteristics of ferrous materials a static 
transformer arc welding set is used. 
The welding power supply equipment 
comprises a 34K.V.A. continuously 
rated oil-cooled transformer having a 
capacity of 600 amps at 100 volts, 
together with two regulators, one of 
which gives infinite adjustment between 
30 and 450 amperes. For the cutting 
of plate before welding a Circaline oxy- 
acetylene gas cutting machine is pro- 
vided. This machine is motor driven 
and has an adjustable cutting head 
which enables cuts to be made at 
angles up to 90 deg from the vertical 
plane. A 20 in diameter abrasive wheel 
cutting-off machine is used for cutting 
out specimens after welding. This 
machine is of the dry cutting type and 
is fitted with adjustable tables and 
driven by a 20h.p. motor. For the 
preliminary preparation of the speci- 
mens after cutting off, a heavy duty 
linishing machine is used. A _ bench 
type metallurgical moulding press with 
necessary attachments was available for 
mounting specimens to be microscopic- 
ally examined. 


Tropical test facilities 
The tropical test facilities include 
provision for 


subjecting complete 


D. Slopin 
G. A section of the main tunnel has been removed to show fan 
J. Motoring dynamometer 


C. Main tunnel manometer 
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armoured vehicles or bulky equipment 
to moderately high temperatures with 
very high relative humidities, or 
extremely high temperatures with low 
humidity, thus simulating either 
extreme jungle or desert conditions. 

Essentially this chamber, consists of 
of an insulated sheet steel cell 36 ft » 
20 ftx 16 ft high, erected inside a 
laboratory, the cell being heated intern- 
ally by means of steam pipe coils and 
solar ray lamps. The cell is maintained 
at any required temperature level; this 
ensures extremely steady conditions 
independent of outside weather effects. 
The humidity of the air in the cell is 
controlled by injecting low-pressure 
steam from sparge pipes, and the effect 
of intense sunshine can be simulated 
with batteries of solar ray lamps 
suspended from the ceiling. Tempera- 
tures up to 50 deg C at 100 per cent 
relative humidity, or high temperatures 
up to 93 deg C with lower humidities, 
can be maintained over indefinite periods, 

A specified method of operation is 
to keep temperatures and humidity high 
during the day and allow the system to 
cool naturally during the night, repeat- 
ing this cycle for indefinite periods to 
allow the breathing effects on equip- 
ment under test to be assessed and 
investigated. For some tests fungi 
spores are sprayed on the equipment to 
study the efficacy of tropic protection 
measures from the fungi growth and 
attack aspect. Relative humidities and 
temperatures within the cell are 
measured by remote indicating wet and 
dry thermo-couples over which air is 
aspirated by a small fan. Instrument 
measurements on equipment under 
test are recorded in a _ laboratory 
adjoining the test cell. 

This instrumentation includes a 100 
point thermo-couple recorder. A tunnel 
with entry doors and observation 
windows into the tropical cell runs the 
full length of the chamber and the 
temperature is controlled to protect 
personnel leaving the cell from exposure 


A. Drop weight 


B. Sprung anvil plate 
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A. Dust feed mechanism 8B. Cleaner on test 


C. Air inlet orifice 


D. Variable speed exhauster fan 


Fig. 18. Test rig for fighting vehicle air cleaner 


to sudden temperature changes. The 
tunnel leads to hot and cold shower 
baths, warm dressing and rest rooms, 
and the instrument recording and 
control rooms. 

The tropical test cell has been in 
continuous use since its installation for 
tropical climatic investigations and 
development of engines (both for land 
and air use) armoured tanks, radar 
equipment, electrical installations, 
optical instruments, packing and tropic 
proofing materials, fire control equip- 
ment, ambulance, office photographic 
and X-ray wheeled vehicles. 

To test and assess the performance 
of small components under the hot and 
dusty conditions obtaining in desert 
operations, such assemblies as fans, 
dynamos, generators, distributors, and 
radiators, are mounted in a chamber 
4ft®*»4ft high and operated under 
controlled conditions for any desired 


C. Electrical equipment under test 


Fig. 19. Shock test machine at F.V.R.D.E. 


test endurance period. Erosion effects 
are obtained by continuously feeding 
dust into the chamber at a point where 
the pressure is below atmospheric. 
This technique has been found to 
reproduce closely, the results of field 
trials, with the advantages of continuous 
observations, minimum of instrumenta- 
tion and a considerable saving of time. 


Low temperature test facilities 

The low temperature test facilities 
available at F.V.D.R.E. are compre- 
hensive and consist of:— 

(a) A laboratory with a large chamber 
32 ft square and 16ft high, capable 
of operating at temperatures down to 
—57 degC. The test chamber is 
cooled by circulating air in a closed 
circuit alternately through the chamber 
and a remote evaporator. Refrigeration 
is provided by an ammonia absorption 
plant working on the Maiuri system, in 
which ammonia is alternately evaporated 
from, and reabsorbed in an aqueous 
ammonia solution. The heat necessary 
for the evaporation is supplied by steam 
coils connected tothe Establishment and 
the works general heating system; the 
energy derived from the steam takes the 
place of that supplied by the compressor 
motor in a mechanical refrigeration 
system. This equipment is one of the 
largest absorption plants in existence 
and, aided by a pre-cooled brine 
circuit used in conjunction with the 
condenser, can deal with steady heat 
inputs up to 600,000 B.Th.U, per hour, 
maximum loads of 750,000 B.Th.U. per 
hour, for periods up to 30 min. For 
reheating the chamber after a cold 
period, a battery of gilled steam coils 
with a capacity of 1,500,000 B.Th.U. 
per hour is provided in the air circulat- 
ing system. An electrical dynamometer 
is provided capable of absorbing 
175 h.p. or delivering 95 h.p. at speeds 
up to 3,000r.p.m. for measuring 
torque, friction losses, driving gearboxes 
and investigating engine starting and 
operating characteristics, 
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A. High accuracy cathode ray oscillograph 
D. Moving coil vibration pick-up €. Control cubicle 


B. Air blast cooling blower 
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C. Moving coil vibrator 


F. Ward-Leonard set G. Two motor alternator sets 


Fig. 20, Set-up for testing ability to withstand vibrations 


When an engine is run in the test 
chamber, combustion make-up air is 
drawn from the atmosphere through a 
dryer and the exhaust gas is passed 
direct to the open air outside the 
building. The laboratory is equipped 
so that temperature and instrument 
measurements within the test chamber, 
and on equipment being tested, are 
recorded in a control room adjoining the 
low temperature chamber. Safety pre- 
cautions include a CO, system of fire 
extinguishers, apparatus for continuous 
sampling of the air in the test-chamber 
for any accumulation and build-up of 
toxic fumes from equipment under test, 
and two-way conversation arrangements 
between the test chamber and the labor- 
atory control room. Special clothing and 
equipment with body heating facilities 
and life saving equipment are provided. 
The author is preparing a scheme for 
an extension to the low temperature 
facilities to enable storm and icing 
conditions to be simulated. 

(b) A small refrigerating cabinet 
approximately 3ft cube giving con- 
trolled working temperatures down to 
—45 degC and provided with an 
external electric motor for driving 
components under test is used for 
investigations and performance at low 
temperatures of small specimens and 
equipment, 


Test equipment for general application 
Motoring dynamometers for general use 

The test equipment includes three 
swinging field electric motoring dyna- 
mometers of 10, 20 and 40 h.p. capacity 
respectively at speeds up to 1,500 r.p.m. 
These can be readily moved with their 
control gear for incorporation in any 
test rig for which they are required. 
They are of the alternating current type 
driving through magnetic couplings, 
the output speed being varied by adjust- 
ing a small D.C. current which is passed 
through a control winding on the coup- 
ling. Owing to a certain degree of 
speed instability with temperature rise, 
this system has not been found entirely 
satisfactory, 


Houns field tensometer 

This portable tensile and compressive 
testing machine for loads up to 2-tons 
can also be used for bending and 
hardness tests. 


Pendulum impact machine 

The Hounsfield balanced impact testing 
machine uses a beam type notched test 
piece, and to increase the speed of 
impact, both hammer and anvil (holding 
the test piece) are arranged as pendulums 
travelling in opposite directions. 


Vickers hardness machine 

This machine is of the standard type, 
in which diamond pyramid or ball 
hardness tests can be carried out. 


Deadweight pressure gauge test equipment 
To give an independent check on the 
accuracy of pressure gauges, these are 
calibrated on a Bourden deadweight rig 
in which pistons of known diameter are 
loaded by standard weights and the 


A. Variable speed control B. Driving motor 

Optical amplitude gauge 
Cam-operated table for vibration 
tests on small assemblies 


Fig. 21 
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pressure transmitted by an oil system 
to the gauge under test. 


Thermometer calibrating baths 

The equipment includes a series of 
temperature controlled baths of water, 
oil and salt in which distant reading or 
other thermometers and _ thermo- 
couples can be checked against standard 
mercury-in-glass thermometers. 


Vickers projection microscope 

Although primarily installed for metal- 
lurgical work, particularly the examina- 
tion of weld sections, the Vickers 
projection microscope can be used for 
visual or photographic examination of 
any small specimen by transmitted or 
reflected light, using colour filters as 
necessary. The greatest magnification 
for which equipment is available on the 
laboratory instrument (type M500) is 
4000 diameters. 


Tensile testing machine 

A self indicating universal tensile 
testing machine having a maximum 
capacity of 50 tons, reading by 0-050 ton 
divisions, for use on materials testing 
and investigations. 


High capacity sensitive balance 

The precision balance installed in the 
test laboratories is capable of weighing 
loads up to 75 kg to an accuracy of 
0-10 gramme. Its chief use is in 
investigations on air cleaner perfor- 
mance tests, where the method used 
depends on accurately determining 
differences between the weight of a 
cleaner before and after test. 


Miscellaneous and laboratory instruments 
Apart from normal laboratory instru- 
ments for the measurement of tempera- 
ture, vacuum, pressure, speed and 
electrical characteristics, the following 
special items may be mentioned. 

N.P.L. pattern objective noise meter. 

Standard telephone Company sub- 

jective noise meter. 

Cambridge exhaust gas analyser. 

Vane anemometers, measuring speeds 

up to 10,000 ft/min. 

“‘Metrovick” Velometer for air flow 

measurements. 

“Stroboflash” flashing lamp strobo- 


scope. 
“Andreason” sedimentation pipette. 
Everett Edgcombe photometers of 
various ranges. 

Oscillographs for use with electrical 
strain gauges and vibration pick-ups, 
fitted with continuous film cameras 
for recording. 

Foxborough indicators and _ dial 
recorders for resistance strain gauges. 
Induction and piezo-electric accelero- 
meters. 


Specialized test rigs 

A large number of special test rigs have 
been built from time to time to cover 
the requirements of particular tests. 
These have included the following: 

(i) A “mud bath” for comparative 
suspension bearing wear tests. A tank 
road wheel was immersed in wet mud 
to above axle level and driven by means 
of a roller under a controlled load. 

(ii) An oil seal test rig, in which four 
shafts fitted with oil seals are arranged 
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A. 15 h.p. motor B. Safety cover 


so that the seals can be subjected to oil 
pressure on one side and muddy water 
on the other. 

(iii) A tensile test frame for lengths 
of tank track, operated hydraulically 
and capable of applying loads up to 
75 tons. 

(iv) A model air flow analyser, con- 
sisting of a glass topped chamber in 
which can be incorporated profiles 
simulating those of cooling air etc., 
passages, visual observation of the air 
flow through the chamber being made 
possible by the injection of smoke. 

(v) Rigs for studying oil circulation 
in main gearboxes and final drive units. 


A. Linkage and adjustable throw crank 


B. Oscillation counter 
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C. 3-speed gearbox D. Exposed torsion bar 


Fig. 22. Torsion bar test equipment 


In these investigations the unit for test 
is mounted and run in similar conditions 
as in the vehicle, with celluloid windows 
installed to allow visual or photographic 
study of the oil circulation. Power 
absorption is measured by driving with 
a motoring dynamometer. 

(vi) A steam pressure rig for radiator 
relief valve testing. The relief valve 
under test was connected to the steam 
mains through an orifice flow meter and 
the pressure controlled by a reducing 
valve. The throughput of the valves is 
measured as a function of pressure. 

(vii) An endurance test rig for 
hydraulic turret traverse pumps. The 


C. Oscillating crank D. Quadrant scale 


Fig. 23. The mechanism for applying torque to torsion bars 


E. Multiple bele drive Flywheel 


pump was connected in a closed oil 
circuit and the discharge restriction was 
varied according to a regular cycle by 
using a control valve governed by a 
pneumatic servo mechanism. 

(viii) A rig for life tests on cooling 
fan driving belts. In this case a fan 
was driven from an engine through a 
clutch and the belts under test, and 
arranged so as to force air through a 
duct provided with a damper reproduc- 
ing the same restriction as met with 
in the vehicle installation, Repeated 
loads were applied to the belts by 
successive engagements of the clutch, 
to simulate the fatigue effect of sudden 
engine acceleration met with in service, 
particularly when changing gears 
(double declutching). 

(ix) Engine cooling water pump tests 
have been carried out by connecting 
the pump in series with a calibrated 
venturi or inferential water meter, in a 
closed circuit. The water is prevented 
from becoming unduly hot by including 
a water-cooled heat exchanger in the 
circuit. A more satisfactory method is, 
however, to use calibrated measuring 
tanks, and a permanent rig of this type 
is under construction. 


Summary and conclusions 
The information given in the present 
paper may be summarized as below:— 


Origin of the Engineering Research Test 
Laboratories 

It was realized early in the war that 
considerable time and expense could 
be saved in the preliminary stages of 
development of fighting vehicles and 
equipment by the use of rig test 
methods, and a test house was esta- 
blished at the Experimental Wing, 
Farnborough, late in 1941. Results of 


A. Motoring dynamometer 


Fig. 24. Electrical rig for testing gearboxes, 


B. Disc brake on cost 


AUTOMOBILE 
ENGINEER 


C. Absorption dynamometer 
torque converters, coupling and transmission 


components 


considerable value to guide future 
design of armoured fighting vehicles 
and equipment were obtained expedi- 
tiously even with the crude equipment 
available, particularly in respect of the 
engine cooling performance of vehicles 
under full power conditons. 


The present laboratories, completed 
on the Longcross site during the war, 
embody much of the experience gained 
previously. Attention was at first 
necessarily devoted solely to ad hoc 
problems, but the equipment was 
designed with the requirements of 
future engineering research in mind. 
The author of this paper proposed a 
scheme and submitted his plans in 1947 
for a new building and extension to the 
laboratories to meet the extending 
demands being made upon the facilities 
available. The suggested extension 


A, Final drives B. Resilient shaft 


C. Oil cooler 


received Ministry approval and financial 
sanction. The new building is in course 
of erection and additional equipment 
is on order. At present (May 1955) the 
staff consists of: A Superintendent 
Chief Experimental Officer, two senior 
Experimental Officers, two Experi- 
mental Officers, two Engineers, six 
Technical Officers, two Scientific Assis- 
tants, three Design and Drawing Office 
staff, two typing and clerical assistants 
and 45 industrial staff comprising: 
research master mechanics, machinists, 
fitters, labourers and storekeepers. 

The following general conclusion 
may be drawn from some fourteen 
years experience of rig test work on 
armoured fighting vehicles and equip- 
ment design:— 

(i) Even though in some cases crude 
methods were necessary because of lack 


D. Strain gauge and slip ring pick-up 
G. Sprocket for chain drive 


Fig. 25. The testing equipment for final drives 


€. Motor and oil pump 
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of facilities, equipment and time, it 
has been possible to simulate user 
conditions for most of the rig test work 
and engineering research investigations 
for almost all the conditions that the 
vehicles and equipment are likely to 
meet in actual service. 

(ii) Where possible it has always been 
arranged to confirm the results of 
laboratory rig tests by operational 
experience. Laboratory tests have 
proved valuable for purposes of proto- 
type testing and have made possible 
considerable saving in costs, time and 
labour. In certain circumstances rigs 
and test equipment have provided a 
degree of control over test conditions 
which it would have been impossible 
to obtain in the field. This is parti- 
cularly so in the case of air cleaner 
development tests, development and 
testing of cooling system fans, engine 
cooling trials on complete vehicles, and 
performance tests of vehicles and equip- 
ment at extreme climatic temperatures. 

(iii) The decision to establish the 
Engineering Research Test Laboratories 
has been fully justified by the resulting 
benefits to designers and users. 

The 1,000 or more reports which have 
been issued on a wide variety of projects 
since the establishment of the Engineer- 
ing Test Laboratories give some 
indication of the scope and activities of 
the work of the organization during the 
comparatively short time of its existence. 
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WHEELS OR TRACKS 


Traction and Slippage of Wheels and Caterpillar Tracks 
on Soft Terrain 
Lt.-Col. M. G. Bekker, Dipl. Ing. 


loads a crawler vehicle may cross soft terrain without 

considerable slippage whereas the 
wheels of road vehicles may slip 
excessively, or spin. The amount of 
slip varies with soil type. This has 
caused considerable controversy regard- 
ing the extent to which wheels, parti- 
cularly with low pressure pneumatic 
tyres, may replace tracks or vice versa. 
However, from the relationship between 
certain physical characteristics of soil 
and its shearing strength, a rational 
solution can be obtained. Since, from 
the point of view of mechanics, both a 


[' is, of course, well known that even for the same unit 


start of the relative motion: this is because the soil must be 

compacted to a certain degree. Thus some slip takes place 

initially before the full shearing stress 

 isdeveloped. Assuming that the ground 

is homogeneous, all the grousers en- 

| counter the same resistance and slip to 

the same extent, during the shearing 
process. 

If the relative motion of the soil under 
shear is plotted as a function of the 
corresponding stress, three basic curves 
can be determined; their shapes will 
depend on the three types of soil 
strength involved. Fig. 2a shows the 
general character of the curves. Curve 


wheel and track may be considered 
simply as loading surfaces having 
similar forms but different lengths and 
widths, some data determined for a 
crawler track may be assumed to be 
valid also for a wheel, provided the loads 
and the geometry of the application 
are properly considered. 


The track 
The general significance of the analogy between the soil 
shear produced by laboratory apparatus and the shear caused 


by a track, as shown in Fig. 1, requires explanation. If the 
upper half of the shear box, or the blocked track, is moved 
with reference to the lower half of the soil mass, the maximum 
shearing force is not developed instantaneously with the 


A Approximate shear area 
B Load 
C Approximate line of shear 


Fig. 1. Soil shear analogy 


A Undisturbed settled sandy loam 
B Undisturbed firm silt 


Fig. 3. Shear stress plotted against slip 


A is for loose frictional or plastic soils. 
The shearing strength +, of such a soil 
is reached after the initial period of 
compaction, which takes place over a 
distance j,. Then the stress remains 
practically at the same level, irrespective 
of any further slip, d. 

Soil B is of different structure; it is 
not loose but forms a more or less solid 
coherent mass. Dry, settled clays or 
firm silts in the undisturbed state may belong to this category. 
Snow at very low temperatures has similar characteristics. 
At these low temperatures, snow more closely resembles a 
spongy cohesive mass than a loose granular structure. This 
type of material quickly reaches the required degree of 
compression, j,, and then shears off rapidly. In this process, 


IL OI TIT 


A Loose frictional or plastic souls 
6 Dry sectied clay or firm sile 
C Soil with intermediate properties, that is, between those of A and 8 


Fig. 2, The characteristics of soil deformation 
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the original structure is destroyed; the new structure does 
not have the strength of the original mass, and the 7, value 
decreases rapidly. 

The third type of soil, C, has intermediate properties: 
upon reaching the required compaction at the slip distance j,, 
which corresponds to the maximum value of r,, the shearing 
strength also decreases, but not as rapidly or to such a low 
value as in Case B. Average agricultural soils and most 
types of snow at temperatures approaching melting point 
belong to this category. These phenomena take place when 
the whole surface of the body is in uninterrupted contact 
with the soil during the shear process. This condition may 
be assumed to be satisfied if the shear is performed in 
accordance with the scheme shown in Fig. 1, that is, when 
the track is blocked before it is pulled relative to the ground. 

In the case of a vehicle in motion, however, the conditions 
are somewhat different. Fig. 2b shows the front portion of 
the track, adjacent to the first grouser, coming into contact 
with the undisturbed soil. At this point, the shearing force 
cannot be the same as at the other grousers, 2, 3, 4 and 5, 
where the ground has been loaded for a certain period of 
time. It is only after the front portion of the track has moved 
back, relative to the vehicle, in contact with the soil that the 
gradual compression of the soil, or slipping of the track on 
the soil surface, enables the full tractive effort to be produced. 
The maximum slip is reached before section | of the track 
leaves the ground at the rear of the vehicle. Since the track 
cannot stretch, the amount of horizontal coil distortion or 
slip, j, that occurs beneath each of the track sections 1, 2, 3, 
4 and 5, increases progressively along the ground contact 
area, Fig. 2b. Thus, it can be seen that a stalled track, as 
shown in Fig. 1, does not accurately reproduce all the effects 
of a crawler in motion, This fact, although stressed a long 
time ago, is seldom fully appreciated. 

It is an interesting coincidence that the form of the soil 
shear curves shown in Fig. 2a is identical to the form of the 
curves pertaining to the displacement, x, and natural 
frequency time, “', of an aperiodic vibration. The general 
equation of such a motion is: 

x Aye (—b Ay (—b— wet 
where 6 is the coefficient of damping, which is larger than 
unity. To write a corresponding equation in terms of soil 
deformation j to replace “-', and of soil stress r substituted 


Tractive effort H=/ 
( ) C) () 


Tx be - 


be 
P Undisturbed firm silt 
| 
at 


60 20 


Undisturbed settled sandy loam 


Ship | percent) | 


Fig. 4. Soil distortion at any distance X from the front of the 
ground contact area 
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Unit tractive effort H/als- 


{ 20 40 4p 50 80 70 90 100 
Slip ig per cent (for s= 10 in) 


A Undisturbed firm silt (C=6'5 Ib/in*, deg, K,=1, Ky=1-1) 
B Undisturbed settled sandy loam (C=0.2 Ib/in’, 35 deg, K,= 0.3, K,=2) 
C Uniform plastic or loose frictional soil (K, 0-2, 3<K,<4) 


Fig. 5. Variation of tractive effort per unit track area with soil 
distortion 


for the displacement x, it is necessary to introduce the 
coefficient K,, from which the scale of j with reference to r 
can be determined. This coefficient depends on the degree 
of soil looseness or compactness and reflects the amount of 
slip, j, required to obtain the corresponding value of 7. 
Furthermore, the type of curve is determined by the 
coefficient, K,, which replaces the value of damping, 6, and 
predetermines whether the shear curve is of the A, B, or C 
type, Fig. 2a. Finally, to evaluate the constants A, and A,, 
the coefficient K, is introduced; this is defined as the slope 
of the tangent to the curve at the beginning of the co- 
ordinates. According to these assumptions, 


t= Aye (~Kiat DK 4 


The value K,, as has already been mentioned, is to be 
included in the constants A, and A,. These constants can be 


determined in the following way: For slip 7 —0, r =0; hence, 
Also for r =0 and j =0, dr/dj = Ky, and: 
Age (_ Ky 4 Kit 
Age K, VR, ( K, \ K,?-1)K, 
K, 
or, 
K,(A,—A;) (3) 


From equations (2) and (3), 
K, 
2K, K,? 
After substituting these values into equation (1), it will be 
found that: 


A, 


Ky 
1 


The coefficient K, reflects the degree of soil compactness, 
in accordance with the original assumption. Its value can 
be determined, for instance, by trial and error when plotting 
the r (j) curve. It is believed that the value of K, ~0-°3, is 
representative of an average type of soil. A brittle, or highly 
coherent, soil may have a value of K, close to unity. The 
coefficient K,, which determines the fundamental character 
of the shear curve, apparently reaches a value of 2 for an 
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average soil and approaches unity for brittle soils; it is always 
larger than unity. Loose, dry sands or supersaturated ideally 
plastic clays may have a value of K, approximately equal 
to 3. The coefficient K, is dimensionless and its value can 
be established empirically from the stress-strain curve 
obtained from a shear test. 

Since, in equation (4), the panos enclosed _by the brackets 
is dimensionless, the value of K,/2K, \K,*—1 must have 
the dimension of lb/in*, so + is expressed in the same units. 
The value of K, may be defined in the following way. From 
the equation based on the Mohr-Coulomb hypothesis of 
soil failure, it follows that r,,,,<c+o tan ¢. Thus, the 
maximum value of the coefficient enclosed by the brackets 
of equation (4) multiplied by K,/2K,\K,*?—1 is equal to 


c+o tan ¢. 
Hence, 
K, (5) 
K,+ VRF-1)K Kyj e | K, VRy KS) 
max 


Now, equation (4) can be written in a simplified form if the 
maximum value of the function enclosed in the brackets of 
the denominator of equation (5) is denoted by y,,4,: 


e K,—-vVK;° | 


(6) 
Thus, the constant K, has been replaced by a function of 
the stress prevailing at the moment of shear failure. Thus, 
for a given normal stress o, equation (6) correlates the shearing 
stress r with the soil properties c and 4, and slip j. This 
equation is empirical and can be determined for each type 
of soil by finding the appropriate K,, K,, ¢, and c values for 
any given value of o. 

As an example, consider a firm brittle soil, which may be 
represented by a hard, well-settled, compact and undis- 
turbed silt. The following K values are likely to obtain: 
K,~=1, and K,=1-1. Then, for these values, 


c+o tan ¢ ak Ki+ VRS-DKij 


(-K.+ K 
e Katy a e K, VK, 0-31 
If the shear test has shown, for instance, that c — 6°5 lb/in? 


and ¢ = 10 deg, then for o = 3 lb/in*, according to equation (6), 
tan 10 de 
Tsilt 0-31 [« jah eae (7) 


In the case of a loose sandy loam with a small moisture 
content, the following K values may represent the stress- 
strain curve of a shear test: K, 0:3, K, ~2. If, for instance, 
the shear test discloses that c= 0:2 and ¢ = 33 deg, then for 
o ~3\lb/in*, equation (6) may be written analogically in the 
following form: 


0:24 deg E 0-06) e (8) 
Both curves, 75;,;, and 7,,,,, are plotted in Fig. 3. They 


appear to present a stress-strain relationship that is likely 
to be encountered in average conditions. Although equation 
(6) does not include all the shear-strain characteristics of 
various soils, it may serve as a useful tool in further investiga- 
tion of the slip-tractive effort relationship of a track moving 
in a specific soil. 

The equation, if written in dimensionless form, also may 
be helpful in attempts to classify soil types in accordance 
with the form of their 7 (j) curve: 

VR, 


c+ tan Vmax 
The amount of soil distortion, j;, which is zero at the 
beginning and reaches its maximum value, j,,, at the end of 
the ground contact area, Fig. 2b, can be represented by a 
triangle, Fig. 4. On the other hand, the slip 1, of a vehicle 
is expressed by the conventional formula: 
Ur 
where v, and wv, are the actual and theoretical speeds of 
locomotion, respectively. The slip and the amount of 


— 


é 


T 


maximum distortion of the soil j,, can be related as follows. 
The distance of shear j,, is equal to the speed of slip v, times 
the time ¢ in which it occurs: 
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Since, however, v, Va; 

Jum 
On the other hand, 1 ~s/v,, where s is the distance along 
which j,, has occurred. Hence: 


Vs 
(1 i,s 
The amount of soil distortion that takes place at any point 


at a distance x from the front of the ground contact area, 
Fig. 4, is: 


x 
From equations (10) and (11), it follows that 
Since the local tangential stress, or the local tractive effort 
per unit of track area, is determined by equations (6) and (12), 
the total tractive effort developed by one track is: 


(13) 
or, 
and 
(« | tan ¢) Kat VE! DK shes 
oS Vnae K, \ l K,-+ \ K,? 1 
| (14) 
K, \ l K, K,? l 


14) expresses the tractive effort in terms of soil 
properties c, ¢, track dimensions 2/ and s, unit track load 
oa W/2(2ls), and slip 7, for a given type of soil defined by 
the constants K, and K,. 

The tractive effort per unit track area 4/s was computed 
in accordance with equation (14) for the previously specified 
load and silt, and is plotted in Fig. 5. This figure shows the 
changes of H/4/s with the distortion of soil ,, <i,s, that is, 
with vehicle slip 

Since j —1,x, it follows from equation (6) that the tractive 
force r,, per unit of the track area, at a distance x from the 
front of the ground contact surface, Fig. 4, is: 


Vinag 
(15) 


Thus, it will be seen that the distribution of the elements of 
the tractive effort along the ground contact area is not 
uniform and depends on the amount of slip as well as on 
the properties of the soil. 

Curves showing the distribution of 7, for the previously 
specified undisturbed soils, which may belong to the cate- 
gories of firm silts and settled sandy soils, are plotted in 
Fig. 4, in accordance with equation (15). In firm soils that 
do not display much strength after rupture, only the frontal 
portion of the track produces tractive effort, while the rear 
contributes very little at small rates of slip, 7, -10 per cent, 
and practically nothing at higher slip. The situation is 
different in soils that do not lose so much of their original 
strength after distortion beyond the j,», value, Fig. 5. With 
undisturbed, settled sandy loam, the second half of the track 
develops a uniform pull for 10 per cent slip. However, 
even in this case, at 100 per cent slip, almost all the tractive 
effort is concentrated in the front of the track, with the rear 
portion practically idling. 

The most uniform distribution of the tractive effort, with 
loose plastic or frictional soil masses, is obtained when their 
strength is not reduced after the distortion, determined by 
Jopt has taken place. For an average track length s, such soils 
(dry sand, and supersaturated clay) produce the maximum 
pull H at 20-40 per cent slip. An unscaled curve of this 
type is shown by the dotted line in Fig. 5, which illustrates 
the general shape of a function that is representative of this 
type of soil. Its shape presumably is determined by K, #0-2 
and a value for K, of between 3 and 4. 


Equation ( 


q 
Ts 
Sy 
2 
4 


From Fig. 5, an important conclusion can be drawn 
regarding the length of s of the ground contact area. In this 
graph, the value H/4/s is plotted as a function of /,, 1,5. 
If, for instance, a constant s equal to 100 in is assumed, the 
Jm scale can be written in terms of slip: 7, ,,/100. Such 
a scale is traced below the j,, abscissa and indicates that the 
maximum traction is developed in these soils at the following 
approximate slips: 

silt: i,s=2 ori, per cent 

loam: 1,5 ori, per cent 


If, however, the track length s is only 50 in, the maximum 
traction is obtained at different slip values 
silt; 1, ~(2/50)100 4 per cent 
loam: 1, —(5/50)100 10 per cent 


Thus, the amount of slippage depends on the absolute 
value of the track length, all other variables being equal. 
In general, then, it may be concluded that a short crawler 
will slip more than a long one. Since slip is a source of 
power loss, a long narrow track should be more economical 
than a short wide one. 


s~100in 


s 50 in 
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The tyre 

Consider a very wide, small diameter tyre that would 
produce the same ground pressure as that of the track. If 
such a tyre, or a rubber cylinder, is 30 in diameter, the 
theoretical length s of its ground contact area would be of 
the order of 5in. Accordingly, its slip would amount to: 

silt; 2, ~(2/5)100= 40 per cent 

loam: 1, ~(5/5)100 = 100 per cent 

From this example, it can be seen that the slip losses of 
a vehicle equipped with such a high floatation tyre would 
be very large in this type of silt soil, and entirely prohibitive 
in loam. In general, it may be concluded that although it is 
possible to provide wheels with the same ground contact 
area as that which can be provided by tracks, that is, with the 
same floatation, there is inevitably a considerable slippage. 
This fundamental disadvantage of the wheel, or tyre, as 
compared with a track may be overcome if the diameter 
is increased to give a large length s, or by reducing the loads. 
The analytical method discussed in this paper, and confirmed 
in its principle by experiment, provides a tool that may be 
helpful in solution of the track versus wheel problem. 


ALUMINIUM IN ROAD TRANSPORT 


Present-day Usage and Future Prospects 


its light weight and excellent “ workability,” was 

becoming widely used by motor manufacturers. 
Within twelve years the motor industry became the largest 
single user of aluminium, and in the 1920’s development 
reached its peak, At that time, the A.C. motor car, typical 
of its kind, had an aluminium body, and in the engine and 
transmission many of the heavier castings, notably a one- 
piece cylinder block and crank case and a combined rear 
axle and gear box, were in aluminium. Later, with the 
introduction of the popular car by Ford, effort was concen- 
trated upon the development of a new technique of 
production rather than upon materials. 

The influence of flow-line production methods on design 
has led to the present relatively light weight, high perfor- 
mance vehicles made largely of ferrous materials. During 
the last few years, however, the need to increase top gear 
performance, acceleration, braking and road holding, has 
created interest in further reduction of weight, and is 
leading once more to an increased use of aluminium. 

Against such a background, briefly sketched, the use of 
aluminium in some modern vehicles can be set with clearer 
significance, though, for the most part, with equal brevity. 
In the Rover 75 Saloon, for example, approximately 96 lb 
of aluminium are used in the bonnet, doors and boot lid, 
resulting in a total weight saving of 120lb. The Austin 
Princess departs from general practice in its use of pressed 
aluminium panelling in place of the hand beaten panels 
usually fitted to high quality cars. Another excellent 
example is the latest Park Ward body, usually mounted on 
a Bentley chassis: the use of aluminium here extends to the 
actual framing members, which are folded up from sheet 
material and assembled by argon arc welding or riveting. 
Tests over two years give every reason for confidence in 
this design. One of the most outstanding lightweight, series 
produced cars is the Panhard Dyna. Here, by the extensive 
use of aluminium, in body and engine, a kerb weight of 
133 cwt has been achieved for an “ occasional six-seater ” 
car having a very high performance; 80 m.p.h. with 41-2 
brake horse power, and a claimed fuel consumpuon of 
40 m.p.g. 

There is no doubt that the extensive use of aluminium 
to replace steel and cast iron for both the body and the 
engine of the private car could reduce weight by 20 per 
cent. A car with a kerb weight of one ton should, in 
aluminium, weigh only 16 cwt. for an increased material 
cost not exceeding £30. It has been estimated that the 


. T the beginning of the century aluminium, because of 


*From a paper presented by T. G. Griffiths, B.Sc. (Eing.), A.P.R.Ae.S,, and D.R 
Thomas, A.M Pr Mech.E., at the Aluminium Centenary Exhibition 


percentage decrease in weight roughly equals the percentage 
increase in miles per gallon, provided engine power is 
adjusted to give equivalent performance. In cars of tradi- 
tional form it is unlikely that gross weight saving, and 
hence the mileage per gallon, will exceed 16 per cent. 
Nevertheless, for an assumed original 30 m.p.g., 5 gallons 
will be saved per 1,000 miles, which means, at to-day’s 
prices, that the additional material costs would be written 
off by fuel savings alone in 26,000 miles. 

Experience with aluminium wheels on competition cars 
indicates that their use is likely to be extended and will, 
of course, lead to a reduction of unsprung weight. The 
Cadillac Company are introducing wire wheels with forged 
aluminium rims for their 1955 models. These are produced 
to very close tolerances, and the true-running characteristics 
improve tyre life. The speed and cornering power of 
present-day cars generate much heavier loads, particularly 
on the wheel disc, but, nevertheless, tests have been carried 
out on vehicles with aluminium centres using an 
aluminium-5 per cent magnesium alloy in direct replace- 
ment of steel, which shows a fatigue life sufficiently high 
to suggest that the aluminium wheel is a distinct possibility. 
If further reductions in unsprung weight are to be made, 
aluminium will have to be considered for disc wheels in 
order to maintain sufficient lateral stiffness. 

Aluminium trim is expected to become increasingly 
popular on cars. This material consists of a very high 
purity aluminium alloy, electrolytically or chemically 
brightened and afterwards anodized. Coaches with 
aluminium trim have now been running for six months and 
have demonstrated its remarkably good appearance in 
service. Aluminium trim costs about the same as steel, 
chromium plated, and much less than chromium plated 
brass. 

Commercial transport operators have very definite views 
on the cost of saving weight. In passenger service vehicles, 
expenditure on fuel, tyres and repairs is closely related to 
unladen weight and largely governs the cost per mile. It 
has been estimated that an expenditure of 3s. 6d. can be 
incurred for a weight saving of 1lb; when aluminium is 
used, it is unlikely that the cost of weight saving will exceed 
2s. 3d. per lb. In all forms of transport, improved methods 
of design result in reductions in material thickness, but with 
aluminium the limit is set by considerations of appearance 
rather than corrosion. On many designs, outside truss 
panels could be reduced in thickness if stiffening members 
were added between the pillars. Resin bonding provides 
an ideal method of attaching interior stiffeners without 
affecting outside finish in any way. 
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Mounting of steering gear cam 


T is proposed to mount the cam of a 

steering gear in a plain bearing and a 
screw-thread type bearing instead of the 
more usual ball bearings. Construction is 
thereby simplified and cheapened and an 
inherent means of adjusting the axial 
position of the cam is provided. 

The end of the cam adapted for con- 
nection to the steering shaft A is supported 
in the gear casing by a plain bush B 
furnished with suitable sealing and retain- 


ing rings. At its opposite end the cam is 
formed with an axial extension C of 
reduced diameter which is externally 


screw threaded to take a bearing in a screw- 
threaded bore in the end of the casing. 
The threads are of V-type and of fine pitch. 
Rotation of the cam during operation will 
cause a slight axial displacement in one or 
the other direction according to the hand 


No. 717523 


of the screw thread, but this has no detri- 
mental effect and can, if desired, be com- 
pensated for in the design of the cam. 
It is preferable for the screw thread and 
the cam groove to be of opposite hand. 
The axial position of the cam relative to 
other elements of the gear can be adjusted 
by varying the extent to which the extension 
C is engaged in the screwed bore. 

In a modified arrangement the screw- 
thread bearing is constituted by a bush D 
rotatably mounted in the casing and 
secured by a lock nut. Rotation of this 
bush by means of spanner flats at E, 
provides a convenient method of adjusting 
the axial position of the cam. Alternatively, 
the cam may have a screwed bore engaged 
on a screwed plug F which is “suitably 
anchored” in the casing. Patent No. 
717523. R. Bishop, R. H. Johnston and 
G. B. R. Whitlock. 


Automatically adjustable 
valve timing 


N general practice a fixed valve timing is 

determined as a compromise to meet 
the requirements of varying engine speeds 
and loadings. It is possible to design an 
engine to give high power at maximum 
speed but, in that case, torque and specific 
fuel consumption will be less than the 
optimum in the medium speed range. 
Conversely, favourable torque and con- 
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sumption values can be obtained at 
moderate speeds, but with a relatively 
lower output at maximum speed. Simi- 
larly, though to a lesser degree, optimum 
valve timings can be allocated to different 
engine loadings. 

The invention is particularly concerned 
with inlet valve control, with the object 
of obtaining as full a charge as possible. 
At low engine speeds admission should be 
terminated relatively early to obviate the 
danger of a return flow to the manifold. 
When engine speed is increased, the cut-off 
should be later in order to take advantage 
of the inertia effect of the entering column 
of air or mixture. In a diesel engine, for 
example, the most favourable cut-off 
points were 30 deg past B.D.C, at 1,000 
r.p.m., and 55 deg past B.D.C. at 3,000 
r.p.m. 

Accordingly, it is proposed to vary valve 
timing or period of valve opening during 
operation by angular or axial displacement 
of a suitable camshaft. Control is to be 
effected, directly or indirectly, by a 
speed-responsive governor as the main 
factor and a capsule influenced by pressure 
in the intake manifold as a correctional 
factor. Such a dual control may be 
arranged by means of a two-armed lever 
working on an adjustable pivot. 

The specification is framed in general 
terms and no drawings are included, 
Patent No. 716997, Daimler-Benz A.G. 
(Germany). 


Vehicle construction 


ISPOSITION of a pair of spare wheels 
in the main body space is the feature 
of this invention. In either a front-engined 
or a rear-engined vehicle they are arranged 
substantially vertically on the bulkhead 
remote from the engine in order to secure 
a distribution of weight. To prevent the 
odour of rubber from pervading the 
passenger space the wheels may be housed 
in a sealed compartment, access to which 
is by apertures in the side of the body 
closed either by the vehicle doors or by 
separate flaps. 
The illustration shows a three-seater, 
rear-engined vehicle with a central driving 
position, Spare wheels A are mounted on 
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the front bulkhead B, one on each side of 
the steering column, Preferably the two 
side seats C are set back in relation to the 
driving seat. 

Alternative arrangements for front- 
engined, front-wheel driven vehicles are 
described in the specification. One has the 
two spare wheels carried coaxially on the rear 
bulkhead in a central position to the 
rear of the driving seat. They are flanked 
on each side by luggage compartments, and 
on the outer side of the bulkhead is mounted 
the centrally disposed fuel tank. 

In the second layout the rear bulkhead 
is recessed inwardly to receive the extern- 
ally mounted central fuel tank and the 
spare wheels are accommodated in side 
compartments. Patent No, 717069, 
Daimler-Benz A.G. (Germany). 
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Steering gear thrust adjustment 


N this cam-type steering gear the thrust 

of the rocker shaft is taken directly 
by the cover plate which is rotatabl 
adjustable to position the rocker shaft 
axially, The sheet metal cover plate A 
is seated on a rubber ring B in a recess 
in the gear housing and retained by spin- 
ning over the edge of the housing. Alter- 
natively, it may be secured by a spring 
ring or by a series of bridge-type clamps 
and set screws. 

On its inner surface, plate A is pressed 
out with a part-circular cam formation C 
rising progressively from one end to the 
other. Its medial line is an arc concentric 
with the plate and of a radius equal to the 
distance from the centre of the plate to 
the axis of the rocker shaft, where it 
engages the usual hardened stud or ball D. 
To facilitate angular adjustment the cover 
plate is punched out centrally with a 
square aperture which is closed by a 
rubber plug E. 

In a modified construction a cover 
plate F, of regular polygonal or circular 
shape, is secured by means of symmetri- 
cally disposed set screws. It may have 
the continuous cam, as in the previous 
design, or be formed with a series of 
abutments G of progressively increasing 
height, to give a stepped adjustment by 
turning the plate on the studs. Patent 
No. 717524. R. Bishop, R. H. Johnston 
and G. B, R. Whitlock, 
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Reversible hydraulic coupling 


N_ this transmission mechanism two 

fluid couplings of the fillable type are 
employed and reversal of the drive is 
obtained by filling the one and emptying 
the other and vice versa. The two com 
ponent units are disposed co-axially in a 
common plane, with the outer one 
arranged to provide a drive in the more 
important, usually forward, direction 
Without impairing efficiency the inner 
diameter of the working chamber of a fluid 
coupling can be substantially increased if 
the outer diameter is only slightly 
increased, Accordingly the ratio of inner 
to outer diameter of the outer coupling is 
higher than is usual, being not less than 
0-5:1 and preferably 0-7:1. 

The driving shaft A is flanged to carry 
a shell furnished with outer impeller 
blades B and inner blades C and forming 
the scoop chamber for the inner unit, To 
this shell is attached the outer unit scoop 
chamber D and the casing E enclosing 
the inner runner F mounted on the driven 


=z 
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G A 
No, 714011 
reverse shaft G. Outer runner H_ is 
secured to the hollow driven forward 
shaft J. 


Scoop chamber D communicates with 
its working chamber by way of the 
clearance around the periphery of runner 
H, and the other scoop chamber with 
the working chamber of the inner unit by 
means of holes K in the impeller. Selective 
filling of the working chambers is effected 
by a suitable pump by way of drive shaft 
drillings L for the inner unit and M for 
the outer unit, and scoop tubes N are 
provided for emptying Patent No 
714011. Hydraulic Coupling Patents Ltd 


Seat construction 


Qaat and back rest portions of this seat 
are constituted by a single sheet of 
canvas or similar flexible material, resili 
ently tensioned from a rearwardly extending 
fold at the junction of the two portions. 
The free edges of both seat and back 
portions are folded and secured to form a 
transverse loop, in which is inserted a rod A 
adapted to be fitted into a recess in plate B, 
which is spot-welded or bolted to the metal 
framing. A fold C at the junction of the 
two portions is eyeletted and laced by 


elastic cord to a transverse rod D bracketed 
from the framing. 
slidable in the 
assembly, 


The rod is preferably 
brackets to facilitate 


AUTOMOBILE 
ENGINEER 


No. 717864 


As alternatives, the elastic cord may be 
looped over hooks or the cord may be 
replaced by a series of tension springs, 
engaged over a rod inserted in the fold C 


and anchored to frame brackets. To 
improve the flexibility of either the seat 
or back portion, it may be box-folded 


transversely, as at E, eyeletted and laced 
by elastic « ord. 

It is claimed that this hammock-like 
arrangement, being resiliently anchored 
and tensioned, is comfortably adaptable to 


occupants of different size and weight. 
Further, that as the sheet is capable of 
ready flexing movement, the occupants 


can obtain maximum comfort and support 
in various positions, Patent No. 717864. 
Briggs Motor Bodies Ltd. 


Suspension bumper 
HIS 


bumper is 
formed with two narrow-section wings 


rubber auxiliary 
projecting from the base. On impact the 
wings are folded into engagement with the 
base to form a resilient bumper having a 
In the free state the bumper 


higher 
an elongated block of rubber or 


comprises 

other resilient material, having a flat 
bearing surface A and formed with a 
T-shaped slot for engagement on the 


which it is secured to 
the chassis frame. Both the slot and the 
bracket are slightly curved transversely 
to ensure a secure clamping effect and to 
prevent the spreading of the base under 
pressure 

The wings C in the example illustrated 
are arranged at an included angle of 70 deg. 
As the axle rises on the bounce it first 
contacts the wings, then spreads them 
apart and finally folds them down on to the 


bracket B, by 


No. 716767 


June 1955 


body of the bumper, as shown at D. 
While initially the rate of the bumper is 
relatively low, it is greatly accelerated 
during its second stage. This low initial 
rate softens the impact and results in 
quieter operation. Since the low rate 
results in a greater absorption of energy, 
the energy returned on the rebound is 
less than that occurring with a conven- 
tional elliptical bumper (indicated at E) 
and the ride is thereby improved. 

Additionally, it is claimed that the wing 
type bumper is substantially unaffected 
by temperature changes, whereas the rate 
of a conventional bumper may increase 
by from 10 to 30 per cent if subjected to 
a temperature drop from 70 deg F to 
10 deg F, It can be manufactured econo- 
mically by extrusion and cut to length, 
instead of by moulding in the usual 
manner. Patent No. 716767. Ford 
Motor Co. Ltd. 
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No. 716730 


Fuel distributor for petrol- 
injection engine 


[X view of the definite timed relationship 
between the termination of injection and 
the point of ignition, it is proposed to 
combine the fuel and ignition distributors 
in a single unit with a common drive. This 
unit comprises an elongated body having 
an upper chamber in which is accom- 
modated a normal ignition distributor A. 
The fuel distributor shaft B connects the 
driving shaft C and the ignition distributor 
spindle, long tongue-and-groove couplings 
permitting axial adjustment of position. 
Fuel under pump pressure is admitted to 
the body by way of port D and can be 
returned to the pump through port E 
under control of a by-pass valve (not 
shown). 

Shaft B has an axial boring, closed by a 
screwed plug, communicating with an 
annular recess in the shaft by a radial 
drilling F. Through a second radial 
drilling G fuel is passed sequentially to 
discharge ports H and piped to the nozzles 
on the engine. Regulation of the quantity 
of fuel delivered is by means of a control 
groove J in the form of an oblique parallelo- 
gram. As the shaft B is raised by lever 
mechanism K, injection commences earlier 
but the cut-off is unaffected. Patent No. 
716730. Ustav Mbotorovych Vozidel, 
3. Bottger and O. Koplik (Czechoslovakia). 
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spiration Peak of Perfection 


Conquerors was to 
reach the top. They 
did it, and all honour to 
them. We did so right early 
and firmly planted the flag of quality 
and stood to it. Yesterday's designers 
knew that. Their sons know it to-day. 
A high standard of excellence is always associ- 
ated with the entire range of Hoffmann products. 
There is usually a suitable bearing from the standard 
ranges for the designer's purpose, although sometimes 
exceptional loads, speeds or temperatures, or limitations of space 
may call for a specially designed bearing. If in doubt 
or difficulty, you can rely upon our technical team 
to give you a solution that will put you ‘‘on top.” 


BALL AND ROLLER 
BEARINGS 


Consult us in the early stages of design. 


THE HOFFMANN MANUFACTURING co. : CHELMSFORD, ESSEX 
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FIRST in the world to produce the 
all-metal DOVERITE covered Steering 
Wheel, Dover have led in design, 
construction, and finish ever since. 


AS FITTED TO 
BRITAIN’S 
FINEST CARS 
FOR NEARLY 
50 YEARS 


Sole Manufacturers : 
DOVER LIMITED 
NORTHAMPTON 


Also Plastic Moulders 
in “ DOVERITE of 
CONTROL KNOBS 


sarery spainc arm STEERING WHEELS 


Gear Hobbers & Gear Shapers 


GEAR HOBBING MACHINE FO6 


The heavy duty Volman Gear Hobbers are unexcelled for high rate production of pre- * 
cision spur, helical and worm gears. Tangential head available for cutting worm wheels COMPETITIVE 


Max. Pitch 6Mod. (40°) PRICES 
Max. Gear Dia 31h in 


Vertical travel of OTHER SIZES 


hob slide in 
Max. Hob Dia. AVAILABLE 
Work Table Dia. 164 in. 
Spindle Speeds (12) 


i190 GEAR SHAPING 
MACHINE OH4 


For rapid production of internal and 
external spur, single and double helical 
gears, segment gears, ratchets, cams. 


External internal 


Maximum diameter of spur gears bon ; 7§ in. 64 in. 
Maximum diameter of helical gears 72 in. 64 In. 
Minimum gear diameter ove din. 1¢ in 
Maximum gear width in. 1g in. 


Maximum pitch 4 Mod. (6 DP) 
Our showrooms are only few minutes from London 
Airport. 


HAMPTON ROAD WEST: HANWORTH FELTHAM MIDDLESEX 
Phone FELTHAM 4266 Cables & Grams SHIPMENTS FELTHAM 
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The photograph shows the actual instrument used by Ford Motor Company Limited at 
the Motor Industry Research Association's proving ground, Nuneaton. It successfully 
recorded data while going round the track at 90 m.p.h 


BROWN INSTRUMENTS 
for rugged road tests 


The Brown Multi-Point Strip Chart Recorder is 
being used by the Test Department of Ford Motor 
Company Limited to measure and record various 
temperatures of vehicles under road tests. 

Based on the continuous balance principle—the 
rugged Brown ElectroniK Potentiometer is ideally 
suited to rough handling under road test conditions 
... it remains unaffected by vibration, acceleration 
and deceleration. 

The model at present being used is a 16-point Multiple 


Record instrument. It provides accurate and rapid 


BROWN 
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information on bearing, rear axle and brake lining 
temperatures... and is also extremely effective for 
testing the efficiency of car heaters. The instru- 
ment has a basic chart speed of 15° per hour 
with change gears to provide 30’, 45” or 60’ per hour 
as required. 

Various other models are available. Write for 
specification sheets and further information to 
Honeywell-Brown Ltd., 1 Wadsworth Road, Perivale, 
Greenford, Middlesex. Sales Offices located in the 


principal cities of Britain and throughout Europe. 
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Easier movements .. Longer es 


thanks to OIL HYDRAULICS 


Eg 


Hydraulically-operated machine tools fed 
with VETA oils are more efficient, thanks 
to reduced friction and easier movements. 
This is made possible by their flow char- 
acteristics at working temperatures and low 
demulsification value, There are viscosities 
suited to operate all hydraulic systems, 
VETA oils are inhibitor treated to ensure 
retention of lubrication value under service 


conditions of heat, high circulation rates 
and optimum pressures, Says one Plant 
Engineer, “VETA oils are certainly reliable; Machine Toot lubricants 


we never have any trouble with any of our 
hydraulics’. 


FOR Coe MACHINE TOOL LUBRICATION 
Write today for a copy of our 20 page 


booklet “Machine Tool Lubrication’’. 


SYSTEMS GEWERALLY TOOL 


ALM ARIE 


FLETCHER MILLER LTD 
ALMA MILLS - HYDE - CHESHIRE 


Telephone: Hyde 761 (5 lines) 


Telegrams: Emulsion Hyde 


ch. Nickel plated spring steel clips 
Lt from }" to (1}" size—17/6 
STEEL | gross net), tool clips in the same 


PHD GHONZE material and sizes, phosphor 


bronze clips from 9mm to 22mm 


—say when! There are lots of 


variations on the same theme and 


if it isn’t in stock we can soon 


make it. Better get in touch with 
Lewis of Redditch today. 


To help your design 
department: The Lewis 
Spring Co. offer a 40 
page booklet on spring 
design, full of technical 
data. 2/6 post free 


LEAVE Tg 


CUUIS 


OF REDDITCH 


THE LEWIS SPRING CO. LTD. 


RESILIENT WORKS, REDDITCH. 
‘Phone Redditch 720/1/2. 


SPRINGS, SPRING CLIPS 
PRESSWORK, WIRE FORMS 
LONDON OFFICE: 321, High Holborn, W.C.1. VOLUTE SPRINGS 


"Phone Holborn 7479 & 7470. 


AUTOMOBILE ENGINEER, June 1955 


: 
>. BZ 
; 
| | 
= 
MTL 
- ~ 
A 
« 
96 


PRIORY ROAD WORKS 
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WATER PUMPS ~- STEERING IDLERS 

GEAR CHANGE MECHANISMS 

BRAKE DRUMS PUSH RODS BALL 

PINS AND MACHINED COMPONENTS 
OF ALL KINDS 


A most up-to-date plant specially designed 
to produce a better job at a lower cost. 


TYBURN ROAD 
BIRMINGHAM 24 


Telephones: EASt 2081-2-3-4-5 
Telegrams: Accelerate Phone B’ham 


CONCENTRIC MANUFACTURING CO. LTD. re. 
te 


USE 


CLANCEY 


CAST-IRON VALVE GUIDES 
AND 


CHILLED-FACED TAPPETS 


Finishing 


Coopers are the original makers of the Felt Polishing Coopers Calico Mops can be supplied in =! diameter 
Bob as used today, and today Coopers offer a wide range and thickness, loose or stitched, and suitable for tapered 
of bobs which includes the ideal wheel for every class of or parallel spindles. There is a good economy range of 
work, in six grades from soft to rock hard, and in four section mops, too. Each quality can be supplied in 
qualities. grades to suit the class of work. 


Send today for details of the entire bob and mop range. 


COOPERS FELT 


COOPER & CO. (B’HAM) LTD., BRYNMAWR, BRECONSHIRE 


Telephone: Brynmawr 312 
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di-phase cleaners 


‘ 


For cleaning components in aluminium, magnesium and 
zinc, or any of the chemically active metals —Di-phase 


cleaners have no equal. 

They are non-corrosive, non-staining, do not sludge or 
decompose in use and constitute no health hazard. 
Operating costs are lower than single-phase processes of 
comparable cleaning efficiency. 

EFCO manufacture both the plant and the cleaners. If you 
have a cleaning problem, they are well equipped to help 


you to solve it. 


lustration shows an EFCO DI-PHASE aiuminium 
piston-washing machine built for a new European 
outamobile factory 


ELECTRO-CHEMICAL ENGINEERING CO LIMITED 


NETHERBY 161 QUEENS ROAD WEYBRIDGE SURREY TELEPHONE WEYBRIDGE 3891 
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TRADITIONS ROGRES® FTILGH MANS 
% For al 


coved 
er 70 years Airless west! 
Ov rience Rotary Bia cleaning 
THIRTEEN 
in the * 


HUNDRED 4 
USERS 
CAN’T BE | 
WRONG!! 


THE ROTARY BLAST 


. is capable of a cleaning power We are the original producers in this 
reater than any other centrifugal country of the airless centrifugal wheel 
last unit of similar size, giving low method of blast cleaning and build plants 
abrasive consumption for high to meet the requirements of every 
tonnage cleaned branch of the industry. 


x USE THE MACHINE BUILT BY THE MEN WITH EXPERIENCE 


backed by a Sales and Service Organisation that really functions 


BROADHEATH London Office Agents: 
ALTRINCHAM * 1 CHESTER STREET @ Midlands: R. J. Richardson & Sons Ltd., Commercial St., BIRMINGHAM 
CHESHIRE Scotland : Balbardie Led., 110 Hanover Street, EDINBURGH 


This is our monthly Stock List, 
sent free to buyers te keep them 
up-to-date with the stock 
position, Send us your name 
and address for our mailing list 


— but bolts and nuts—and we’ve been minding on standards of finish and accuracy and, recognising 

our own business quite well for along time now. the part we play in many an important production 

Time enough to build up a good range in Black Bright, programme, we do our best to keep delivery dates. 

Brass and High Tensile, a range covering most 

people’s requirements... probably yours, too. Our rapidly growing range of High Tensile Bolts 
There’s also the service aspect of Lanarkshire which **R’’ Quality (45/55 tons) is worth knowing about. 

has grown up over the years. We keep a watchful eye We shall be pleased to send details. 


Black, bright, non-ferrous bolts and nuts and high tensile bolts, too, by :-— 


* us about NUTS, too! the LANARKSHIRE 


BOLT & RIVET COMPANY LIMITED 


Burnbank Lanarkshire Scotland 
Telephone: Hamilton 1241-4 
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the story of 
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tips and tools 


No, 3 IN A SERIES: CONTROL OF THE GRAIN SIZE. 


In sintered hard metal it is vitally of the famous Cutanit tips and tools. 
necessary to keep the particles of the carbide The electron microscope shown here being 
grains to a size which will knit the whole used by Metro-Cutanit is only one of the 
in uniform strength. In this respect, no advanced instruments which ensures 
chances are taken in the manufacture complete control of the particle size. 


TRIUMPH WORKS SHEFFIELD 


WM JESSOP & SONS LTD | qi JJ SAVILLE & COLTD” 


BRICHTSIDE WORKS SHEFFIELD 


AUTOMOBILE ENGINEER, June 1955 


a 
101 


THE PRODUCTION OF 


1 
Chassis frames 14 
s 


s 

~ 
~ 


for PASSENGER 
VEHICLES ..... is one of 


the fabrication of pressings 


undertaken for the industry by 


MOTOR PRESSINGS LTD 
WOLVERHAMPTON 


Telephone: Bilston 4112! 
Telegrams: ‘‘Motoframe, Wolverhampton"’ 


COPPER 


commands 
confidence 


From the planning of a job to its completion there is confidence 
all the way when copper is used, Those who specify it, those 
who fabricate it, and those who finally use it in service, all know 
that copper means a permanent job well done. 

For economy and efficiency in the application of copper and its 
alloys use the advisory service of the C.D.A. This entirely free 
service exists to help copper to help you. 


FIRST ASK: 4 


HERTS - RADLETT 5616 
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To speed production? Look for easy 
thread start, the hex socket for speedy, 
sure drive. 

For staying power? Unbrako closer 
tolerances mean a better fit, and their 
tremendous toughness allows the screws 
to be pulled up tighter, to stay put 
longer without locking. Unbrako vibra- 
tion tests prove this. 

For dependability? The reputation of 
the best equipped specialist screw organ- 
isation in Europe stands behind every 
single Unbrako production, so they've 
got to be good. They are obtainable 
all over the world. 
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UNBRAKO SCREWS COST LESS THAN TROUBLE 


UNBRAKO SOCKET SCREW CO., 


LTD., 


COVENTRY 
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Ward Tot Maximum Ficduction 


These photographs, taken at the York- 

shire works of a leading firm of precision 

manufacturers, include all sizes of Ward 

Capstan and Turret Lathes from No. 1A 
to No. 10. 


MAY WE SEND YOU PARTICULARS? 


BIRMINGHAM 29 


SELLY OAK 


“fill the gap” 
at MORRIS 


The “ gap” here is the joint between 
Roof Panel and Trunk Panel, which 
is filled with BELFRY body solder. 
Like many other famous firms, 
MORRIS rely on FRY’S solders to 
maintain pace in production, reduce 
material costs and ensure peak techni- 
cal efficiency in all soft soldering 
processes, 


Tandem Works, Merton Abbey, London, S.W.19 
Telephone: MITcham 4023 
And at MANCHESTER GLASGOW BRISTOL + DUBLIN 
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Got any big ideas? 


The really big ideas in this industrial age need tackling in a really big way. At our 


Wellington works, we’ve been accustomed to dealing with large sizes and large numbers for a long time. 
That’s why we have all the facilities for the man with the big idea, Mechanical presses with a 

capacity from 10 to 2,000 tons up to 25 feet bed lengths, hydraulic presses with a 

capacity from 50 to 1,650 tons, every type of welding machine up to 1,200 kVA— and 50 acres 

of available assembly space staffed and equipped to deal with anything that comes our way. 


If your blue print looks like getting out of hand that’s the time to 


Call in 


Joseph Sankey & Sons Limited 

Hadley Castle Works 

Wellington, Shropshire 

Telephone: Wellington 500 

Telegrams: Sankey, Wellington, Shropshire 
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Rathbone 
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Wallows Lane-Walsall Staffs. 
Telegrams "ABCO- WALSALL" 
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CASSELL | 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 4861 
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Safeguarding the Supremacy of 
SUPERFLEXIT 


Every Superflexit flexible tube and hose is tested at this Testing 


Station before leaving the factory. Thus is ensured the perfect 


functioning of Superflexit for its specific duties. Thus is preserved 


the 25 years reputation enjoyed by 


FLEXIBLE TUBING 


For conveying all Hydro-Carbon fuels and oils, suds, oil-borne 


and water-borne coolants. Ideal for machine-tool hydraulic feeds. 


Supplied complete with end-fittings in required lengths and bores. 


Superflexit Oilproof and Waterproof Flexible Electrical Conduits are 


also available and the world’s most efficient. 


Write for details to Dept. A.E. 


SUPERFLEXIT LIMITED 


TRADING ESTATE, SLOUGH, BUCKS. 
tubing.”’ 
Telephone: SLOUGH 24561 (5 lines) 
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In the words of Shakespeare 


" From what a torment 


I did free thee” 


“The Tempest” Act Scene ll 


Tormented spirit that Ariel was, he could hardly have been 
more tormented than the manufacturer beset by riveting 
problems. And as Prospero released Ariel, so can the “POP” 
riveting system release you. This modern, efficient riveting 
system enables riveting to be done by one operator, in one 
operation, working from one side of the material only. 


Our technicians will be pleased to advise you. 


“POP” is a Registered Trade Mark of the Manufacturers 


WY Geo. TUCKER EYELET Co. ltd. 


RIVETING Walsall Road 4 BIRMINGHAM 22 
Telephone 5024 (?lines? Telegrams EYELETS BIRMINGHAM 

ONE operator Consultant & Toot Manuf 
OPERATION AIRORAFT MATERIALS LTD. Midland Road, London, N.W.! 


THE MODE yYSTEM OF RIVETING 


PRESSINGS 
TURNED PARTS 
ASSEMBLIES 


im ferrous or non-ferrous metals, 
electro or enamel finishes for the 
Automobile Industry and the Genera! 


Component parts or complete as- 
semblies designed and produced 
to the customer's requirements. 


Our technical staff will be pleased 
to advise. 


W.H.BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 11 


Telephone: ACOcks Green 1197 
Telegrams: “Brisk, Birmingham.” 


Foldens 
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“Users have reported a reduction of deburring costs from 


4d. to 0.6d. per unit. A company using one large and 


one small Rotofinish machine has saved £10,000 a 


year on labour.” 


Extract from SCOPE magazine for industry. 


_ 7, SAVING ON 
/ FINISHING GOSTS 


£10,000 SAVED IN ONE YEAR 


It could happen to YOU 


“Rotofinish”’ precision barrelling? techniques have been 
developed for deburring, de-scaling, radiusing, honing and 
polishing to very fine limits. 

The equipment and processes are used by many famous 
engineering firms at home and overseas who demand speed, 
precision and economy in their finishing departments. 

So many different components made from almost any 
material can be processed, that it is advisable for a Roto- 
Finish engineer to select the suitable parts for your 
production. Free trial processing follows so that we can 
prove the value of “Rotofinish’’ to you before you buy. 

Ask for the Roto-Finish engineer to call—it will cost 
you nothing and may save you thousands. 


(Dept. A.6.) MARK ROAD: HEMEL HEMPSTEAD HERTS Phone Boxmoor 4600 


MECHANICAL PROCESSES FOR DEBURRING, POLISHING AND HONING 
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These are the two machines that saved £10,000 in one year. a i : 
ROTO-FINISH LIMITED 


WL 


“Wards may have 
the machinery we need” 


—repeatedly true. Our stocks of new, rebuilt and 

secondhand plant and machinery are large and 

changing continually. Ring or write for the current 

“Albion Machinery Catalogue,” 250 pages of 
profitable information. 


THOS. W. WARD LIMITED 


ALBION WORKS, SHEFFIELD 
Telephone : 26311 (22 lines) Telegrams: ‘FORWARD, SHEFFIELD’ 


Bretteoham House, Lancaster Place GIANT’S WHARF, BRITON FERRY, FORE STREET, SCOTSTOUN, 
STRAND, LONDON, W.C.2 GLAMORGAN. GLASGOW, W.4. 


‘Phone: TEM 1515 "Phone: 3166 "Phone: Scotstoun 2722 
"Grams: ‘Toward, Telex, London Grams: ‘Forward, Briton-Ferry’ ‘Grams: ‘Wardsman, Glasgow’ 


CONTROL 


at all stages of manufac- 
ture ensures a trouble 
free product... . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


TVARWOOD INGRAM,C® 
PARKER ST. BIRMINGHAM. 


TELEPHONE: EDC baston.3607. 
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RENOLD 


TIMING CHAINS 
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STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C. ALLARD ALVIS 
ASTON-MARTIN + AUSTIN 
AUSTIN-HEALEY BRISTOL 
CITROEN DAIMLER 
FORD FRAZER-NASH 
HILLMAN - HUMBER 
JAGUAR + JENSEN 
LAGONDA 

LANCHESTER + M.G. 
MORGAN + MORRIS 
RILEY ROVER SINGER 
STANDARD 

SUNBEAM 

TRIUMPH VAUXHALL 


WOLSELEY 


RENOLD CHAINS LIMITED : MANCHESTER 
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From raw materia! to final assembly rapid and permanent identifica- 
tlon will Speed Your production. 

Trade marks, batch numbers, marking to Government specification 
—delicate or deep—can be quickly marked. 

We invite samples made from steel, alloys, plastic, glass, etc., to be 
marked, without obligation, to your specification. 

WRITE FOR FURTHER PARTICULARS & TECHNICAL LITERATURE 


Funditor Ltd 


3, WOODBRIDGE STREET, LONDON, E.C.1 


Telephone: CLErkenwell 6155/7 


Dp 


Hydraulic 
Marking Machine. 


ASSEMBLED 
AS ONE UNIT 


Pre-assembled washer and screw units cut assembly 
costs by eliminating expensive hand assembly methods. 
Pick up a SEMS and drive it, only one unit to handle, 
it is as good as a third hand. You can’t forget the washer 


PRE-ASSEMBLED WASHER & SCREW UNITS 


and are sure it’s the right type, size and finish for the 
job. No washer losses and SEMS save driving time, 


inspection, buying, stock-keeping and all handling time. 


THE “ SHAKEPROOF "’ LOCK WASHERS USED ON SEMS ARE MANUFACTURED BY BARBER AND COLMAN LTD., BROOKLANDS, MANCHESTER 


SEMS ARE AVAILABLE TO BRITISH INDUSTRY FROM :—ACTON BOLT LTD., CHASE ROAD, ACTON, LONDON, N.W.10 
GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., BIRMINGHAM 18 ¢ L,H. NEWTON & CO.LTD., 
NECHELLS, BIRMINGHAM 7 « LINREAD LTD., STERLING WORKS, COX STREET, BIRMINGHAM 3 
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Today Baush-designed multi-unit transfers are 


performing hundreds of operations automati- 


cally — one operator turns out the work of 


many — costs are held to a minimum and 


production is greatly increased. 


Why not send us your prints 


and specifications—there’s no 


obligation and we may save 


you many costly manpower 


hours. Phone, wire or 


write us today. 


The four 2-way horizontal and one single way horizontal hydraulic machines — each with one load and two work 
stations, as illustrated, are a part of a complete transfer lineup designed to perform all machine operations 
on automotive transmission cases for a large American plant. With a production schedule of 80 


automotive transmission cases per hour this lineup drills, reams, counterbores, countersinks, 
rough bores, semi-finish bores and taps holes in both the single and double bore sides 


of case. Automatic turnover fixture is provided, prior to last machine in lineup, 


to index case into exact position for tapping all holes in bottom face. 


Sole Agents 


CUNARD 
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= TRANSFER 
gives maximum pro uction with a 
of labour 
@ 4 O n 
WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.10 B00 
Telephone: Elgar 4000 (10 lines) Telegrams: Selsomachi, London a 
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The CHURCHILL-CUB 


A 6" Centre Lathe of unique design and 
performance having the following salient 
features: 


12 Spindle Speeds with single lever 
Control and Brake. 


Opposed pre-loaded Timken Bearing 
Spindle mounting. 


Automatic Lubrication. 
Shaved Gears in Headstock. 
Ground slides incorporating Taper Gib Strips. 


Single Rocker Type 
CHARLES Toolpost. 


CHURCHILL 


& 


COVENTRY ROAD : SOUTH YARDLEY =: 
also at LONDON, MANCHESTER, GLASGOW and 


BIRMINGHAM, 25 


Let Sandwell Sandwell Castings are incorporated in many of Britain’s 


Quote most famous cars and commercial vehicles (including the 


when next you Foden engine, illustrated). In the production of non- 


require non-ferrous 


castings. Our ferrous Sand Castings, Gravity Die Castings and Pressure 


Techmecal Repre- 


sentative in your Die Castings—of high quality and precision, and keenly 


area will be pleased 


to call, if required competitive in price—we offer the Motor Industry a 


service second to none. 


THE SANDWELL CASTING CO., BANK STREET FOUNDRY, WEST BROMWICH 


STOnecross 2231 (4 lines) 


Grams. : REPCAST"’ WEST BROMWICH. 
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The Green Twickenham 


Seeger Circlips are easily placed 
in position with the Seeger Circlip 
Pliers, and are just as easily 
removed. 

Their scientific design and ac- 
curate manufacture ensure that 
they are perfectly circular when in 
position, thus exerting uniform 
pressure at all points on their 


periphery. 


Because of their simplicity and 
safety, Seeger Circlips efficiently 
replace complicated methods of 
locating and retaining components 
in sleeves, housings and on shafts. 
While producing a sound, work- 
manlike assembly, they substan- 
tially save time and costs. Write 
today for technical data and price 
list. 


AUTOMOTIVE ENGINEERING LIMITED 


(One of the Sheepbridge Engineering Group) 


Telephone : 
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Popesgrove 2206-9 


Telegrams : 


Motif, Twickenham. 


OA/2324 
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Teddington Shaft Seals are 
ideal for shafts running at speed. 
SS For example, a 3}” dia. shaft 
CBN running at 2,000 r.p.m. in 
QY temperatures up to 300°F. 
As peripheral speed of the 
rubbing surfaces is the 
deciding factor, they can be 
fitted to larger shafts running 
at lower speeds, or to 


smaller ones at higher speeds. 
They will retain most 


liquids or vapours at pressures 
e from 30-in. vacuum to 
40MAr, i eddington 250 Ibs. per sq. in., 


and are unaffected by continuous 
oe B E L Lows or intermittent running, 
i SHAFT SEALS or reversing. 


REGD. TRADE MARK 


THE BRITISH THERMOSTAT CO., LTD., SUNBURY-ON-THAMES, MIDDLESEX Telephone : Sunbury-on-Thames 456 


THE 7 TON PRESSED STEEL REAR AXLE 
INSTALL 4 WITH OFF CENTRE DIFFERENTIAL 
Suitable for passenger carrying vehicles 
THE MOSS GEAR CO., LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 24 


Phone: ERDington 1661-6 Grams ; Mossgear . Birmingham 
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EVE 
CEP EINER 

ELUTOW A hundred 

years of 


progress 


The comprehensive exhibition being staged 
by the Aluminium Development Association at 
the Royal Festival Hall, June 1-10, traces the 
remarkable development of aluminium over 
the past 100 years and illustrates its many and 


varied uses in the world of today and tomorrow. 


I.C.I. ‘Kynal’ aluminium alloy sheets and 
extrusions have played their part in numerous 
exhibits—in the construction, for example, of the 
London Transport Executive coach and the British 


Railways diesel coach to be seen in the railway section. 


4 J 
KV NA wrought aluminium alloys 


STRONG—LIGHT—AND DURABLE 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 8.W.1 a 


M475 
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Available in 
the new I of. economy 

tubes at 1/9d., 4 oz. tubes at 

4/6d., and larger tins for bulk users, 


Now available to motorists 


tion, the Rolls-Royce Research 
boratories developed a compound which 
would effectively seal the crankcase, sump 
and other engine joints subject to oil and 
petrol leaks. 
This revolutionary compound is now being 
roduced under licence by Wellworthy 
Pimited and marketed under the name 
** Wellseal ’’. Many manufacturers use it, 
including Ford, Standard, Norton, etc. 
Will not flake, crumble or dissolve. 
Wellseal will not flake, powder, harden or 
dissolve in petrol, paraffin, diesel, lubri- 
cating oils, water, etc, Wellseal dries to a 
spongy film, never becomes brittle. It is 
this plasticity which makes it so suitable 


WELLSEAL 


Alter several years’ intensive investiga- 


JOINTING 
COMPOUND 


ENGINEERING CO. LTD. 
COVENTRY coventry 


REAMING, TAPPING AND SPOT FACING OPERATIONS 


?|MULTIPLE DRILL HEADS 


1 IN DESIGN 
COMPAT 


on ADJU 
DISTANCES 


Hey Multiple Spindle Drill Heads convert Standard 
Drilling and Boring Machines to High Production 
Machines permitting drilling of all holes in acomponent 
simultaneously, with production rates equal to those 
obtainable on expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head. 

Heads are available with any number of spindles, 
covering a wide range of sizes 


MAXIMUM PRODUCTION ON DRILLING, 


Wealso manufacture Rotary 
Cam and Profile Milling 
Machines, Short Thread 
Milling Machines, Gear 
Tooth Rounding Machines, 
Tapping Machines, End Fac- 
ing and Centring Machines, 
Special Machine Tools for 
High Production. 


Rainbow 


for joints liable to fretting, as the resilience 
of the compound accommodates itself to 
the slight joint face movement. When 
necessary joint faces can be parted easily 
without damage. 


Easy to use. Wellseal is easy to use. It 
can be applied either direct from the tube, 
or with a brush. It spreads easily, so that 
every part of the surface is covered. When 
necessary, it can be quickly removed with 
a rag dipped in Carbon Tetrachloride or 
Trichlorethylene, 


Wide range of uses. Wellseal is not 
only the perfect jointing compound for 
crankcase joints, but is ideal for axle 
boxes, gear boxes, cover plates, and all 
oil or water retaining joints. 


problems solved— 


with this revolutionary compound 
DEVELOPED BY ROLLS-ROYCE 


FLEXIBILITY TEST 


Four strips of tin were painted, one with 
Wellseal and the others with proprietary joint- 
ing compounds. After standing 24 hours the 
strips were bent double and then straightened. 


BEFORE BENDING AFTER BENDING 


WELLSEAL 


OTHER COMPOUNDS 


Due to its permanent plasticity Wellseal was 
unaffected, whereas all the other proprietary 
compounds cracked and flaked. 


Available from garages everywhere — or write to 


WELLWORTHY LTD + LYMINGTON - HANTS 
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THE SPECIALISTS IN ALL VARIETIES 
OF MATERIAL AND ELEMENTS. 


BROTHERS 


ay 
Be. +4 ++ 
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IN STANDARD SIZES OR nee 
YOUR OWN SPECIFICATIO 
you select a type 


ill help 
catalogue will 
suitable to your 


and size of chuck most 


own needs. 


Write for your copy today. 


PHONE: MAI 1651. 


introduce an entirely 
> mew design of 
LUBRICATOR NIPPLES 


Enots once again lead the way in the National effort 
to reduce costs, by introducing an entirely new type of 
angle lubricating nipple. Outstanding features 
include the following :— 

@ Made in one piece. 

@ Clear-through way for lubricant. 

@ Lower overall height. 

@ All steel, hardened and Cadmium plated. 

@ Available in all standard threads in common 

demand. 

@ Are cheaper and better. 
These nipples are available in the following thread 
sizes :— 

*BS.F. §°B.S.P. A.N.F. ¢°U.N.F. &’ B.S.F. 
BRIGGS. A.N.F. U.N.F. # BS.F. 

Retail price for all sizes is 10d. each, compared to 
11d. each for the old type. When ordering please 
use code letters H.S. followed by angle required 
(35°, 67°, or 90°) and thread, e.g., 
H.S. 67 4° B.S.P.—Hotset nipple 67° angle with 4” 
B.S.P. thread. 
The old type angle nipple will continue to be available 


as well as the range of straight nipples, in similar 
threads to the above. 


BENTON & STONE LTD 


ASTON BROOK ST., BIRMINGHAM 6, 
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Scammell 8-ton chain drive solid tyre 4 wheeler. Built 1928. 
(Hardy Spicer Propeller shaft between gearbox and chain drive axle.) 


Scammell lorries were fitted with Hardy Spicer equipment as long ago as 1927, It is an expression 


of their confidence in Hardy Spicer equipment that Scammell’s continue to use it right up 
to the present day. Hardy Spicer are justly proud of their record of service to the Motor 
Trade, and to have been associated with so many great names of the industry for so long. 


te, 


A modern Scammell Constructor 6 x6 Chassis 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


MEEOLE BEARING 


BIRMINGHAM, 6 


WITTON, 
AUSTRALIA 


HARDY SPICER LIMITED (A Birfield Company), 
LIMITED, SOMERS STREET, BURWOOD, E.13, VICTORIA, 


HARDY SPICER (AUSTRALIA) PTY 
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) that has specialised 


for over 25 years ( oie }) in the production of filters (\-} strainers 


illustrations 
Tank Filler Strainer, 
and floats to customers’ own requirements Oil Sump Strainer (Rust Proofed). 
Petrol Pump Filter (Fine Gauze). 
Air Ventilator Filter (Blower Guard). 


FILTERS - SCREENS - STRAINERS 


INTERMIT LTD., 37, Bradford Street, Birmingham, 5. Telephone: MiDiand 3492 


2345. 


cd worse, oe 


Capstan and automatic work and 
sheet metal pressings in any metal. 
For quick service at the right price 
get in touch with 


GRIFFITHS, GILBART, LLOYD & CO. LTD. 


EMPIRE WORKS, PARK RD. BIRMINGHAM, 18 
Telephone: NORthern 6221 


3 
/ (for complete satisfaction ... 
\ 
os 
| 
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WHEN 


P-B-M CASTINGS ARE USED 


For the remarkably successful ‘“‘Leonides’’ 


Helicopter Engine, used in Korea during war 


and all over the world on more peaceful 


missions, Perry Barr Metal provides a highly 


important component In the form of an Alum- 


inium Casting for the Rotor Clutch Assembly. 


To ensure that every finished casting Is 


absolutely flawless each is subjected to X-Ray 


examination. The slightest of faults in such a 


vital part entails rejection. Just another 


example of P.B.M. workmanship in the highest 


class of Aero Engineering. 


Gravity Diecastings 
Machined Castings and Assemblies 


PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 


TELEPHONE: GREAT BARR 1794-5-6 
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brake on 
production! 


MoO 


Presswork and sub-assemblies 
for the automobile industries 
are a speciality. Our service is 
modern and adaptable and we 
deliver the goods on time, 
thereby causing no irritating 
production delays. 


| 


AMAL LTD - HOLDFORD ROAD - WITTON - BIRMINGHAM 6 


OPINIONS 
VARY 


«3 


...». but a practical 
test will prove that for 
quality, reliability 
and accuracy.... 


KIRKSTALL 


MACHINED PARTS WELDED ASSEMBLIES 


COMBINED PRESSWORK AND MACHINING 


GIRDEX ENGINEERING CO. LTD. 


BIRMINGHAM 11. 
Telegrams: GIRDEXPRES 


WESTON LANE, 
Telephone; ACOcks Green 2205 


BRIGHT STEEL BARS 
__ ARE CONSTANT 


CARBON AND ALLOY IN ALL STANDARD SECTIONS ALSO SUPPLIED, 
FULLY HEAT TREATED, TO ENGINEERING SPECIFICATIONS 


KIRKSTALL FORGE ENGINEERING LTD - LEEDS 5 * Telephone: HORSFORTH 282! 
mis 
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In every industry or trade, electrical equipment is the key to 
modern production methods. There are probably more pro- 
duction-boosting and money-saving devices than you know of. 
Your Electricity Board can help you and give you sound advice. 

They can also make available to you, on free loan, several 
films on the uses of electricity in Industry — produced by the 
Electrical Development Association. 

E.D.A. are publishing a series of books on “ Electricity and 
Productivity ’’. Four titles are available at the moment; they 
deal with Higher Production, Lighting, Materials Handling, 
and Resistance Heating. The books are 8/6 each (9/- post 
free) and the Electricity Boards (or E.D.A. themselves) can 
supply you. 


Electricity 


a Power of Good 
for PRODUCTIVITY 
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One man fires 12,000 
dozen pieces a week 


He does it electrically —in a miulti-tunnel kiln. 
There are 16 tunnels and the ware in adjacent tunnels 
travels in opposite directions so that the incoming 
ware picks up heat from the outgoing. The ware 
is pushed through each tunnel in a series of pre- 
determined steps, controlled electrically. All the 
operator has to do is to feed the ware into the kiln 
and take out the finished pieces—144,000 of them a 
week. Biscuit firing, glost firing or decorating, tea 
ware, dinner ware, tiles or * fancies’ — the electric 
kiln does it all. Higher output at low heating cost 
per article is 

only one of the aids to higher Productivity 
that Electricity can bring you. 


The British Electrical Development Association 
2 Savoy Hill, London, W.C.2 


Having a hand in Productivity i: 


The motor engineer 
wakes up to it... 


All day long he sees Habershon steel strip 
helping to make some of the world’s finest cars— 
as bumpers, wheel hubs, engine parts and dozens 
of vital components. At home, his alarm clock is 
made from it, so is his razor set, his wife's sewing 
machine and his son’s mechanical toys. 

The rapidly growing demand for more and 
more Habershon steel strip has meant the adoption 
of new manufacturing processes and the installation 
of the most modern plant to raise output. But 
the precision standards and fine finish for which 
Habershon products are famous have not been 
sacrificed. Now, as for more than a century, you 
can rely on us for hot and cold rolled strip and 
sheet to all specifications, and in any quantity! 


You can’t get away from it 


Habershon 


STEEL STRIP 


means quality in quantity 


J. J. Habershon & Sons Ltd., Rotherham. Tel. 2081 (6 lines) 
OA/2248 


HERE’S THE 


INDUSTRY DEMANDS 


Industry has been looking 
for just such an engine as 
this—an engine chat takes 
up very little space and 


uses fuel sparingly, yet 


gives power in plenty for 
the job on hand and keeps “Li a A: 
going year after year 
with the minimum of : 
maintenance. A depend- 
able, versatile, 
hard working, 
economical 
engine. 


FOR 
COMPRESSORS 

ROAD ROLLERS 
RAIL SHUNTERS 
STATIONARY 
ENGINES 


PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 
JiGs, ETC. 


STATION RD (EAST), HORLEY, SURREY 
A.I.D., M.O.S. AND ADMIRALTY APPROVED 
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standard units 


build up this 
high production, 
multi-operation machine honsberg 


ECTRO MECHANICALLY 
CONTROLLED TRANSFER 
PRODUCTION UNIT 
MACHINES 


WORK TABLE UNIT 


UNIT MODEL TE 315 


MILLING UNIT 
MODEL FS 2-250 


DRILLING UNIT 
MODEL FS 4-315 


In this HONSBERG machine, for the 
batch production of precision work, stan- 


DRILLING 


a dard units covering each operation are 
WITH QUICK combined and assembled for the specific 
& SLOW job. From these standard units single and 
POWER FEED multi-way machines, line indexing, rotary 
CONTROL indexing or line conveyor machines can 


be assembled for speedy, economical, 
high production. 

Details on request. Please quote 
reference HO/4. 


FROM THE HAHN & KOLB RANGE 


SOLE AGENTS IN THE BRITISH ISLES SIDNEY JONES 


SIDNEY JONES LTD . 8 Balham Hill - London SWi2 . Telephone: BATtersea 3246 
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HIGH SPEED STEEL 


REAMERS 


Tools of exceptional quality, 
manufactured from renowned 
Osborn “Double Mushet” High 
Speed Steel, for high production 
work demanding fast accurate 
cutting 


Catalogues sent upon request 


Other products include: Twist 
Drills, Milling Cutters, Files & 
Rasps, Taps & Dies, Hacksaw 
Blades, Form Tools, Toolholder 
Bits, Tube Expanders 


‘OSBORN 
QUAL 


CLYDE STEEL WORKS, SHEFFIELD 


SAMUEL OSBORN & G0. LIMITED 
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and £4000 
damages 


A press operator whose 
earnings are retarded by 
slow guard operation is 

a menace to himself 
and to you. He is 
tempted to expose 
himself to danger and 
may involve you in 
heavy damages. For- 
tunately, the ‘Fastrip’ 
Synchronised Guard 
ensures the highest 
standard of safety 
without impeding 
production. Send for 
full details today. 


J. P. UDAL LTD. 


Interlock Works, 
Court Road, 
Birmingham 12 


Phone: CALthorpe 3114 


PRESS GUARDS 


MITRE 
Drop Forging 


We invite you to send 
for our sales folder 
which explains why 
“MITRE precision Drop 
Forgings help to step up quality and 
production and reduce costs, 


A. J. VAUGHAN & CO (MITRE WORKS) LTD 
WOLVERHAMPTON ROAD, WILLENHALL, Staffs. Phone 486/7 
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Aluminium 


Centenar 


ONE HUNDRED YEARS AGO—an object of 


scientific curiosity. TO-DAY—one of the most 


important metals in the service of mankind. 


The story of the Aluminium Industry, 


which has grown with such amazing rapidity, 


is told at the A.D.A. Exhibition now 


being held at the Royal Festival Hall. Never 


before has the versatility of the metal 


been so clearly demonstrated. The numerous 


exhibits not only reveal the wide field of application in this age, but also 


excite speculation over the possibilities in the future. TOMORROW—? 


T.I. ALUMINIUM LTD. 


TYSELEY'tBIRMINGHAM 11. TELEPHONE: ACOCKS GREEN 3333 


REDFERN ROAD, 
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Car Industry. 


Jenks & Gatte! 


PHOENIX WORKS, WED N: 
WOLVERHAMPTO!' 
Yet: 31274 tines) 


/ 


4 


OF A FINE 


\ 
\ 


all types and in all metals 


Jenks & Cattell pressings are to be found in many 
models by the leading manufacturers in the Motor 


For every modern type 

of Photo-Copying 
Equipment.... . 

Single or double-sided continuous \f 

photo-copying machines; Type 36 

“Rotary” or “Mercury” photo- 

copying frames, etc. Hand oper- 

ated and Motorised developing 

machines; & “Vaporax"’ Ammonia 

Developing machines 


6 ALBERT SQUARE 
MANCHESTER 2 


HARDINGE MACHINE TOOLS LTD 
(One of the Sheepbridge Engineering Group) 
Feltham, Middlesex * Telephone Feltham 3221/5 
Telegrams HARDINGE, Feltham 
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have all the essential requirements... 


Constant speed under load. . . consistently long periods of 

operation without breakdown... considerably higher 
rate of production... and the safety of low voltage. These are the outstanding 

characteristics of Hicycle tools—the modern production machines. 

Drills, nutrunners, screwdrivers and tappers; reamers, grinders, 
sanders and polishers, all these are available each in many 
sizes and types. Our Hicycle brochure will give you all the details of 
these tools for higher efficiency, 


‘ Photograph 
by courtesy of 
Nuffield Metal 
MAKERS OF HIGH-CLASS ROCK DRILLS, AIR COMPRESSORS AND POWER TOOLS Products Ltd. 


THE CONSOLIDATED PNEUMATIC TOOL COMPANY LTD. 
232 DAWES ROAD, LONDON, 8.W.6, 
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ience 
Compression and Injection Mouldings 
Sawn and Machined Parts 


PERSPEX and P.V.C. Mouldings 
*Resoid’ Closures 
Laminated Tubes, Angles and Channels 


RESINOID & MICA PRODUCTS LTD 
YH, Y MARY ST - BIRMINGHAM 12 .- Tel Calthorpe 1303 
LONDON 28 Queen Anne's Gate $.W.! Tel WHitehall 8892 


One of the group of companies associated with the 
Southern Areas Electric Corporation Limited 


If it can 


HERE IS HOW YOU CAN SPEED 
UP THE JOB—AND CUT COSTS! 


If you produce riveted assemblies where 
speed in operation and a neat appearance 
are as important as a properly formed 
rivet head—it will pay you to investigate 
T.T. Rivet Spinning machines. The wide 
range of machines available are suitable 
lit for cold riveting in all sizes up to }” diam. 

Hie mild steel. It includes bench and floor 

00 ii models, air and foot operated, and 

G F ORGE GROUP COHEN ‘*‘Duplex"’ spinners for heading both ends 
i, of pins for hinges, chains, etc. Write 


for full details and latest literature. 


RIVET  *-5.3. AE. 
RAW MATERIALS DIVISION ance 


Experts in Scrap since 1834 a Air operated 


MACHINE cabinet base 
BROADWAY CHAMBERS, LONDON, W.6 


"Phone ; Riverside 4141 * ‘Grams: Coborn, Telex London 5 Ask for a 
demonstration. 
ii Full technical 


And at 600 Commercial Rd., E.14 * Bidder St., Canning Town, E.16 full technical 
Bath Belfast Birmingham Hebburn-on-Tyne advisory ser- 

63-68, PRINCIP ST., BIRMINGHAM, 4 ‘ 


Tel : ASTon Cross 2244 
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On\ every typeof vehicle 


Wwe 


Rubery Owen Components 


Buses, cars, lorries, produced in a vast range of designs and types and each requiring 


many vital component parts in their construction. 


It is to meet this immense production output that Rubery Owen has developed from the early days 


of automobiles, an organisation ranking amongst the largest in the country. 


Whatever the future trends are, R.O. will be sure to play their important part in them. 


7 

! Remember too, that our 
Wrexham factory spectal- 
ises in the manufacture of 
! all types of Storage Equip- 
ment for Spares and 
J Service supplies ahd Steel 
Pallets for keeping pro- 


RUBERY, OWEN COMPONENTS 


RUBERY, OWEN & CO. LTD., Darlaston, S. Staffs. Telephone : Darlaston 130. 
Member of the Owen Organisation. 
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| THE STANDARD 
OF Q 


DURABLE 
ACCURAT 
RELIABLE 

WoRKMAN 

IN 

\ NOTABI 

\ STEELS 


Alloy Tool Steels 
Magnets Hacksaws 


\ 


Alloy Stee Castings The stric 
ws T TOLED lurgical 
every pr 


Steels for the Aircraft 
Automobile and 
Engineering 


Darwins 
steel 

renowned 
out the w 


Black Rolled and Brig ht Drawn 
Carbon and Alloy feel Bars, 
Forgings and Sheets 


exhaustive 
and careful technical 
analysis have made 


products 


ENGtLAN D 
064 


UALITY 


fodiators for the 
Automobile Industry 


Also 
manufacturers of 
Fuel Tanks and 
general 

Sheet Metal 
Fabrications 

to the Trade. 


wits 


For details consult :— 
E. J. BOWMAN (B’HAM) LTD. 


WHITEHOUSE STREET, BIRMINGHAM 6. Tel. Aston Cross 3228/9 


test metal- 
control of 
ocess with 
research 


steels and 


through- 
orld. 


Non-ferrous Castings:- 
in Gunmetal, Phosphor 
Bronze, Manganese 
Bronze, Aluminium 


Bronze and Aluminium 


Alloy——up to one ton. 


WHYTE& COLLINS LTD 


KELVIN WORKS, FENTON, 
STOKE-ON-TRENT. 


Phone: STOKE-ON-TRENT 48107 
Grams: ALLOYS STOKE-ON-TRENT 


4 
4 
| 
pow | 
Wars We 
_— | 
A 
Special Steel Wire 
WARDSEND | 
Agricultural & Tool Steel 
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NEWS 


A complete electronic 
filter for less than 


PATENT No. 626169. OTHERS PENDING 


Complete and post this coupon 


Licence 


TO-DAY for full details ... AMERICAN AIR FULTER CO UNG 


7 
| 
| 
| 
| 
| 
| 
| 
| 


AIR CONTROL INSTALLATIONS 


LIMITED 


RUISLIP, MIDDLESEX 


Air Control 
Installations Ltd. 


| | 

| 

| 

| Please send me details of the | 

| ELECTRO-KLEAN | 

| 

| Name..... | 

| | RUISLIP i MIDDLESEX 

Title... 

—_ 

| 

| | Ruislip 4066 (8 lines) 

| Business Address 

| | BIRMINGHAM - , Midland 1168 & 1367 
MANCHESTER Central 0679 & 0670 

| | NEWCASTLE - - - - Whitley Bay 23046 

~ Central 2923 


| > 
a 
> 
> 


| 
| 
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Lights and 
Magnifies 


HORSTMANN PLUSLITE 


Brilliant illumination PLUS a large rec- 
tangular magnifier (x2 or X3) giving clear 
vision with both eyes. 

This lamp is a very necessary aid in your 
machine shop or inspection department. It 
magnifies and gives some protection to the eyes 


from flying metal. 
x2MAG. x 3 MAG. 


MODEL P/201 (15” reach) ... £7.0.0 £7.10.0 
MODEL DP/241 (27” reach, max) £9.0.0 £9.10.0 


Write for leaflet No. 22 from the manufacturers : 


HADRILL & HORSTMANN LIMITED 


FARNCOMBE HILL, GODALMING, SURREY 


quality 


wiring and cable clips... 
to snap into sheet metal as supplied in special ALLOY AND 


to leading Automobile Manufacturers. 


One class of many Fastening devices SPECIAL CARBON 
manufactured by ‘Dot purpose STEELS 


Black rolled, bright drawn or smooth 
CARR FASTENER co. LTD. ground, in heat-treated or unheated 
conditions. Free cutting steels, heat- 

Stapleford, Nottinghom Telephone » Sondiecre 3085 see resisting steels, die steels, shear blade 
London: 47 Woburn Place, WC! Museum 1433 steels, high-speed tool steels, stainless 
steels, valve steels, hollow steel bars. 


Manchester ; 50 Newton St, Manchester Centra! 4057 
DUNFORD & ELLIOTT (SHEFFIELD) LTD. 

ame Attercliffe Wharf Works, Sheffield 9 

Telephone; 41121 (5 lines). Telegrams; “Blooms, Sheffield, 9’’. 

London Office: 54 Victoria St., $.W.1. 

Birmingham Office : 25 burlington Chambers, 118 New St., 2 
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“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 
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If you think it can be 
produced in the form of a 
Blackheart Malleable Iron Casting 

—get onto us right away. Bring us 

in at the design stage if possible. We 

if have specialized in production of 

Blackheart Malleable for 58 years and 


/ can probably save you time and money, 
avoid snags, and produce a better job. 
If it’s just a question of quantity—even 
Hiq though we are in full production—we 
i can probably meet your entire programme, 
Hi, and arrange deliveries to suit your 
,'s, requirements. Castings are laboratory 
controlled at every stage. Production 
technique is such that castings are 
usually ready for immediate use 
on customers’ machining jigs. 


OLDBURY, NEAR BIRMINGHAM 
Telephone: BROadwel! 1631-2 


L (Bam) LTO 


 ~TOOLMAKER 
EER 


ACTUAL MAKERS OF 


 ORKALOY | 
CEMENTEDCARBIDE 
TOOLS ETIPS 


GREAT HAMPTON STREET, BIRMINGHAM 18 


for enduring resistance 


All products of aluminium and its 
alloys can be given longer life 
and protection against corrosion 
and abrasion by our renowned 
Hard Anodizing treatment. These 
finishes have been subjected to the 
most rigorous testing and have 
proved their worth. The many 
applications of this process include 
any sliding surface, such as pistons, 
valves, etc., fuel pipe unions, gear 
teeth, pump rotors and side plates 
and coarse screw threads, 

Our Technical Sales Manager is at 
your service to discuss your prob- 
lems. His telephone extension is 14. 


ALUMILITE AND ap ALZAK LIMITED 


PRIORY WORKS - MERTON ABBEY - LONDON - S‘W-19 
Telephone: Liberty 7641 Telegrams: Alumilited, Wimble, London 
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G.W.B. incorpor 
Panels of all ty 


G.W.B. CONTROL PANEL 


ate these special contactors in Control 
pes, from simple units to complicated 


“tailor made” installations. In addition, G.W.B. offer 


complete design facilities and specialized 


GW HB 
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1 advice 


for work of this description 


“These G.W. B. contactors 
have lasted well 
— much better than 


the previous Copper ones” 


An important industrial organization using hundreds 

of machine tools had control gear trouble on a machine 
working on heavy plug reversing duty. When this machine 
is set up it plug reverses 60/8§ times for the first 

thirty minutes and then settles down to steady running. 
The machine in question is used for short runs so that the 
punishing setting up procedure might take place two 

or three times per day. Conventional type control 

gear with copper contacts required to have the contact 
faces cleaned with emery cloth every day, filed every three 
days and replaced after three weeks. The G.W.B. contactor 
unit which replaced it showed only slight wear after ten 


weeks operation and was not touched during this period. 


Above are typical copper 
contacts after one month heavy 
usage. On right are the long 
life G.W.B. contacts with the 
sintered tungsten-silver con 
tact faces after six months use 
under precisely the same 
conditions 


RP, G.W.B. FURNACES LTD. (Control Gear Division) 


DIBDALE WORKS, DUDLEY, WORCS. 
Telephone: Dudley 4284. Telegrams: Gibwildbar, Dudley. 
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This PRECISION ARBOR PRESS 
is particularly adaptable to light assembly work 
and similar operations. The machine-cut rack is 
integral with the ram, which is ground to 
ensure sensitive operation. The ram is gibbed 
to allow for adjustment, and the table and 
ram are provided with a centrally bored 
hole, Four standard sizes are produced, the 
smatiest being capable of exerting a 
pressure of 250 Ib. and the largest a 
pressure of 700 Ib. On the two smaller 
sizes spring return to the ram is 
An adjustable stop can also 
be provided on all sizes. 
Full details available on application 


available. 


BIRMINGHAM TOOL 
& GAUGE CO. LTD. 


SOHO HILL - BIRMINGHAM 19 


TELEPHONE: NORTHERN 3344 


LONDON OFFICE; 26 HOLBORN VIADUCT, LONDON, E.C.1 


P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business —not just a department. 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 


INDUCTION HEATING 


.. a new publication of outstanding importance 
to all interested in brazing or heat treating. 


ON YOUR LETTER HEADING 
ADDITIONAL 


COPIES 6/- EACH, 


WRITE 
FOR PUBLICATION 701, 


Beardmore 
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radio heaters itd... wokingham, berks. 
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EAGLE 
DROP FORGED 


From 


Silver Ghost to 


SILVER CLOUD 
ROLLS ROYCE LTD 


have fitted 
MARSTON RADIATOR 
MATRICES 


MARSTON EXCELSIOR LIMITED 
WOLVERHAMPTON & LEEDS 
(A subsidiary company of 


Imperial Chemical Industries Ltd.) 


MAR. 150 
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THOROUGH INSPECTION ENSURES PERFECTION 


FULL RANGE OF SIZES 
PRECISION GROUND LANDS, ETC 


FINEST HIGH SPEED STEEL 


THE INTERNATIONAL TWIST DRILL COMPANY LIMITED INTAL WORKS SHEFFIELD 9 


Obtainable from your Steck London Stocks: 16, Aldergate %&., Glasgow Stocks: 50, Wellington C2 


FOR THe 
CRAFTSMAN 


\TISH 


iP ‘ 


THE BUSH PEOPLE 
DROPSTAMCO Products for NITRIDED 


and superior finish be- 


cause they are made from 
the finest quality material, 
accurately heat treated 


throughout to give maxi- 


mum strength. There are | 
drop forged spanners, an 
hammers, etc., and hot 


steel drop forgings for the 


motor, hand tool, and NEW CATALOGUE AVAILABLE ON REQUEST 


engineering trades from 
2 ozs. to 10 Ibs. These jig bushes and liners are manufactured in accordance with 

B.S.S, 1098: 1953, the recommended sizes for the 
orn bed accordance with British Standard for B limits (8.5.5. 
164:1941). 


Established 30 years 


LAWRENCE Bros. MILLWARD LTD 


WICKERSLEY 
OTHERHAM 
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Life is smooth and life is even—but monotonous? 


Never! Not with responsibilities like mine. | 
happen to be the power behind an important 
production process. No, I’m not bored; that 
sound you hear is a hum of quiet content- 
ment... a murmur of satisfaction at a job 


well done. 


ln a Busy Little Ree 
from &E.C 


Fractionals 


THE GENERAL ELECTRIC COMPANY LTD., MAGNET HOUSE, LONDON w.C.2 
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THE 


ALUMINIUM 
CENTENARY 
EXHIBITION 


FESTIVAL HALL 
SOUTH BANK LONDON 
June Ist—June 10th, 1955 


This Exhibition has been organised 
by the Aluminium Development Association 
to mark the Centenary of Aluminium. 
The history of this metal is presented 
together with examples of its many 


and varied uses in Industry. 


The advance of aluminium from a 
costly curiosity to its present eminence 
as the second of the world’s 
commercial metals can be clearly followed; 
an advance which stems from the 


faith and efforts of the pioneers. 


In the widespread industrial and 
domestic uses of eluminium castings this 
Company looks back with pride to more 
than half a century of development work, 

and looks forward with confidence 


and enthusiasm to the future. 


WILLIAM MILLS LTD. 


ALUMINIUM FOUNDERS 


FRIAR PARK ROAD WEDNESBURY STAFFS. 


AP 180-101 
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DR THE AUTOMOBILE INDUSTRY 


erialite 
PRODUCTS 


INCLUDE 


The first class electrical and mechanical 
tion of these cables for sta » ligh 
rging and ignition ensures trouble- Tee service 
even under the most arduous conditions. More- 
over, these cables are competitively — 80 
that high quality and economy are achieved in 
the installation. 


The range of Aerialite essors 
covers types for plug, , mye and lead fitting. 


ENCE Suppression of interference on T/V is most 
INTERFER c effective and these suppressors are speciall 


SUPPRESSORS designed for use where car radio is installed. 
unaffected. 


Engine performance is 


PERMACEL | (Aa — ag 
IGNITION which is unaffected b by ozone, petrol, water, 
ht, etc. shavin is available in a 


BRINGS YoU CA BLES wide Tange of brilliant colours and is low priced. 


Other ignition cables include rubber insulawd and 


textile and lscquered types. 


The Model 16 is one of a wide range car 


aerials which have designed for 
A 4 the header, valance, mudguard, etc. The Model 16 
is fully retractable and is extendable to 5’ 0” 


AERIALS above the moun surface. It is capable of 

DUTY TAS 
vel, 

= | Please send for details of the above and other products in the Aerialice Range 


YN AERIALITE LTD. STALYBRIDGE, CHESHI 
LONDON, BRISTOL, BIRMINGHAM, MANCHESTER NEWCASTLE, GLASGOW 


tape 


For masking every job before spraying 

and for protecting it during transit there 

is a Permacel Masking Tape. These 

Permacel Crepe Paper and Cloth 

Masking Tapes are better equipped to 

do such very important jobs because of a new, more durable 
adhesive that enables them to stick better—instantly and firmly 
to any surface, rough or smooth, Moreover, Permacel tapes 
are skin-flexible to enable them to give complete protection on 
the most awkward contours. They are also unaffected by the 
chemicals and solvents normally used in paints and dopes and 
therefore do not crimp up at the edges or let paint seep through 
onto areas that should be protected. 

A big additional advantage of Permacel Masking tapes—they 
are ‘double-bonded’. This exclusive Johnson & Johnson 
process permanently bonds the adhesive to the backing material. 
When the tape is stripped off it comes away cleanly and easily 
leaving no sticky residue. 

Altogether there are more than 400 uses for Permacel self- 
adhesive tapes, all of which are described in the recently issued 
Permacel booklet. You will probably like to try some of these 
profitable time-saving methods in you: company. You will 
also find all the information you require regarding tapes in here 
as well. Send for a free copy of this interesting Permacel Book- 


let to-day to Dept.A.E., Industrial Division. Unsurpassed for: Dimensional accuracy. Balance. 


Finish. Long Life. Value. Available in English, 
American, Metric and Unified Sizes. 


P RMAC E L TOOL UP WITH 


TRADE MARK 


SELF-ADHESIVE TAPES 
JENKS BROTHERS LIMITED 


ohmon«fofmon (GT. BRITAIN) LTD., SLOUGH, BUCKS. BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON 
TH teas 
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X-ray Diffraction... 


Smoothed D.C., from o-gs kV. Sealed X-ray 
diffraction tubes with 4 mica-beryllium windows. 
Great spec tral purity. Separate automatic « ontrol 
of four shutters. Can be used with all types of 


PHILIPS HAVE THE 
EQUIPMENT! 


camera. 


Small dimensions. A.C. generator. Filament 
current stabilization. Easy to operate. X-ray 
tube shield with 4 windows, permitting use of 
2-window and 4-window sealed X-ray diffraction 
tubes. 


Optimum stabilization of high tension and tube 
current. Smoothed D.C. adjustable between 
10 kV and ¢4 kV in 1 kV steps. Short exposures 

long life sealed X-ray tube. Can be operated 


without supervision, 


Write for 52-page 
fully illustrated brochure X-RAY DIVISION 


CENTURY HOUSE - SHAFTESBURY AVENUE - LONDON - WC2 
(pxioo61B) 


LEAF SPRINGS 


for Cars and Commercials 


Berry’s are making more and more—and 
better and better—Laminated Springs at 
their new Works in West Bromwich. 

This is the logical result of the installation 
of the latest methods backed by over a 
century’s practical experience. 


Specialists in Motor Vehicle Suspension. 


Established 1847 
ome ov Om BERRY 


RICHARD BERRY & SON - BIRMINGHAM ROAD - WEST BROMWICH 
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PRECISION 


and accuracy 


Were it not for the optical perfection 
of the cameras used in recording 
astronomical phenomena, much of our 
present knowledge of the nature of the 
universe might well be still a mystery. 
In the workshops of Kemson Engineering 
there is no less awareness of the vital 
necessity of accuracy and precision. 
There are none who can excel the ability 

of its craftsmen in the production of 

Jigs, tools and fixtures for the aircraft 

and motor industries and the manufacture 
of drop hammer dies. 


Capacity available for jig boring. 


STEEL 


21 British Compression Ignition Oil Engines at 
the 1954 Commercial Motor Show had Crank- 
shafts in Nitrided Nitralloy Steel. Verb. sap. 


Pioneer Oil Seals have been specified by some of 
the largest and leading organisations in the 
country because they have withstood every seal- 
ing test with lubricants, chemicals and gases as 
well as being campletely effective against dirt, 
water or any foreign matter. 


NEER PLEASE 


Cetelogue. Engineers ond A DIVISION OF J. H. FENNER & CO. LTD 
Telephone : 26646 Sheffield. Telegrams : Nitrailoy, Sheffield. Designers find both publications Fottory & Head Office 
indispensable Cottontree Works, Colne, Lancs. Tel: Wycoller 411/2 


class 
company 


WE HAVE THE LARGEST FLEET OF 


Fork-lift Trucks for hire 


IN THE COUNTRY ... and we are the 
largest manufacturers of wood pallets, too! 


cungman 


W. C. TOUNGMAN LIMITED, WANDSWORTH WORKS, WANDSWORTH ROAD, LONDON, S.W.8. TELEPHONE: MACAULAY 2233 (6 LINES) 
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giving him the 
cold shoulder! 


Round about the time that Napoleon was meeting his 
Waterloo, English girls were doing their best to look 
like statues. They draped themselves in ‘off the 
shoulder’ high-waisted Grecian garments, which they 
damped, so that the material would cling to their 
figures. Men copied them by damping their panta- 
loons before putting them on and then drying them 
skin-tight. 


The fashion at Ekco is to keep apace with the times 
in everything plastic. Designing, tooling and moul- 
ding—we do it all —‘under one roof’. Whatever 
your problems in plastics, however large or com- 
plex, we have the know-how and experience to 
offer you the perfect solution. Get in touch with us 
at Southend! 


SEKCO piastics 


E. K. COLE LTD. (Plastics Division), SOUTHEND-ON-SEA, ESSEX. 
Members of the British Plastics Federation 
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LE “CHEMISSEALED” TURQUOISE DRALING HB 


PRECISION GRADING 


Turquoise gives exactly the line you want every 
time, because every one of the 17 grades-——from 
9H wo 6B-—~ is made from its own basic formula, 


SHOOTHNESS 
‘Turquoise smoothness speeds your work, Every 


particle of lead is lubricated with rare waxes, 
sealed in for permanent smoothness, No gritty 
flaws, no harshness 


OPACITY 


100%, Electronic graphite refined in 
the Eagle attrition mill to 1/25,000th” 
particles, produces a fine-textured lead 
that gives lines of maximum denseness 
for perfect reproduction. 


STRONG POINTS lio” 


Turquoise points don’t snap or 

crumble under pressure. The more compact 
lead — 100%, Electronic graphite again — takes 
and holds a needle point without crumbling. 


CLEAN ERASURE A 


With Turquoise pencils there is no 
fear of “ ghost"’ lines after erasure. 
Lines rub out cleanly every time. 


CHEMI*SEALED' Super-bonded 


DRAWING PENCILS 


with 1007 ELECTRONIC Graphite 


EAGLE PENCIL CO, ASHLEY ROAD, TOTTENHAM, N.17 
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CLASSIFIED ADVERTISEMENTS 


RATE 44, * word, minimum 4/-, Each 

paragraph charged separately. Box number 

plus 1/-. Advertisements for the 

issue should be to hand not 

ater than first post June 29th. No 
ibili d for errors. 


BALL BEARINGS 
|] ALL and Roller Bearings. All types and 
sizes. Largest stocks; lowest prices. Same 
day despatch. Claude et Bearings, 895-921, 
Fulham Road, London, W646. Renown 6174 
(Ext, 24) [4964 


CAPACITY AVAILABLE 
‘APACITY available for Internal and External 
Grindin 
ANOR Lagineering Co. ALD. and ARB. 
Approved. 794 Mansfield Road, 
I IGHT Alloy Castings. Gravity, Send, Pressure. 
4 Sirict Metallurgical and Radiological Control. 
Efficient production, Keen prices. Class 1 A.I.D., 
A.R.B.—Slough Metals Ltd., Oxford Avenue, 
Slough, Bucks, (Slough 23241) [4844 
PATENTS 
TT proprietor of British Patent No, 586,166, 
entitled “ Back Siphonage Prevention, Anti 
Back-Flow and Vacuum reaking Valve and 
Method of Operation,’’ offers same for licence or 
otherwise to ensure practical working in Great 
Britain. Enquiries to Singer, Stern Carlberg, 
14 E, Jackson Bivd., Chicago 4, Illinois, U.S.A 
(5028 
HE proprictors of British Patent No, 668,689, 
dated the 24th April, 1950, relating to 
* Universal Joint are desirous of entering into 
an arrangement by way of a licence or otherwise 
on teasonable terms, for the purpose of exploitin 
the above Patent and ensuring its practica 
working in Great Britain 
A! L. enquiries to be addressed to Heron Rogers 
& Company, Bridge House, 181 Queen 
Victoria Street, London, E.C.4 $032 
SITUATIONS VACANT 
ATTRAC TIVE opportunities offered to ex 
yerienced men with imagination and ability 
to PR nm with expanding organization Inter 
national Company producing automotive trans 
missions Modern factory, Hertfordshire. Welfare, 
Superannuation Schemes. Experience in auto- 
motive geer design would be an asset. 
1M, Project 
2M. Section Leaders (Design). 
3M. Design Draughtsmen. 
4M. Junior 
APPLIC ATIONS, stating age, marital status, 
qualifications, availability and present salary, 
uoting reference number (1), to x 3526, c/o 
utomobile Engineer [S010 
TTRACTIVE opportunities offered to ex 
yerienced men with imagination and ability 
to olives e with expanding organization Inter 
national Company producing automotive trans- 
missions Modern factory, Hertfordshire. Welfare, 
Superannuation Schemes. Experience in multi- 
machines and line production would be an asset 
SL. Production Engineers 
6L. Materials Controller 
7L. Plant Layout Draughtsmen 
&L. Planning and Process Engineers 
PPLICATIONS, stating age,. marital status, 
qualifications, availability and present salary, 
uoting reference number (2), to:--Box 3527, c/o 
utomobile Engineer (S011 
pur HASE Manager required by International 
organization specializing in automotive trans- 
missions Lixcellent opportunity for present 
Assistant Chief Buyer with automobile experience 
to carry full responsibility, Modern factory, Hert- 
fordshire: superannuation, welfare schemes 
PPLICATIONS, stating age, marital status, 
ualifications, availability and present salary 
to: Box 4528, c/o Automobile Engineer (5012 
(COHIEF Inspector, fully experienced in mass 
production of automotive transmissions, 
required by International organization Ability 
to organize and control inspectorate staff and set 
quality standards Excellent opportunity for 
person with experience plus imagination to 
advance with team of keen executives. Modern 
factory, Hertfordshire. Superannuation, welfare 
schemes, Applications, stating age, marital status, 
ualifications, availability and present salary, to 
» 3529. c/o Automobile Engineer. 5013 
SENIOR Draughtsman required for position 
with well-known firm of Diesel Engine Manu 
facturers. Knowledge of engine design or appli 
cation of engines an advantage but not essential 
Excellent opportunities for advancement. Pension 
Scheme, Salaries above A.E.S.D. rates. Apply, 
stating age and experience, in chronological order, 
to Personnel Manager, F. Perkins Limited, East 
field Factory, Peterborough [5030 
RMSTRONG Siddeley seek Chief Engineer 
for their Diesel Engine Division in Coventry 
Applicants for this important position should be 
engineers having high level technical and adminis 
trative ability to develop and produce the existing 
and projected range of engines. Please write, in 
strictest confidence, to the General Manager, Car 
& Diese! Engine Division, giving age, experience, 
qualifications and salary {5034 


SITUATIONS VACANT 
W 4NTED in a technical advertising office run 
by an engineer in Westminster, a Junior 
Commercial Artist with some talent, to do 
roug and decent rough lettering. Write for 
appointment to show specimens: R.M., 22a 
Queen Anne's Gate, $.W.1 {5000 
( ‘ANTED in a technical advertising office run 
by an engineer in Westminster, an experi- 
enced Artist for finished lettering, layouts and 
all-round work, preparing for blockmaking 
finished designs, generally including line draw- 
and retouched photos or wash drawings 
finished. Write for appointment to show 
R.M., 22a Queen Anne’s Gate, 
l {5001 
Motor Company Limited, Engineering 
search, Birmingham, invite applications 
from Senior Body Layout Designers with com- 
prehensive experience. Initial salary attractive 
in @ rdance with qualifications. Posts are per- 
manent. progressive and pensionable [5006 
Motor Company Limited, Engineering 
Research, Birmingham, invite applicants for 
vacint progressive posts of Body Detail Draughts- 
men Salary attractive in accordance with age 
and experience. Posts are permanent and pen- 
sionrable {5004 
JrORD Motor Company Limited, 112 Lodge 
Road, Birmingham, invite applications for the 
following posts 
NIOR Chassis Design Engineers—experi- 
enced in Engine Chassis Transmission. 
Workshop experience essential 
J‘ NIOR Mech. Design Draughtsman 23-27 
e years of age-—experienced in Automobile 
Chassis--Transmission, H.N.C. or equivalent. 
PH SE posts are permanent and progressive 
and pensionable. Initial salaries attractive in 
accordance with experience and quien, 5 
00 


RAUGHTSMAN-DESIGNER for Commer- 
cial Vehicle work, London area. Excellent 
yrospects for experienced and suitable applicant. 
jox 3531, c/o Automobile Engineer {5007 
/ PPLICATIONS are invited for pensionable 
posts as 
A SSISTANT Examiners in the 


ATENT Office 


to undertake the official scientific, technical and 
legal work in connection with Patent Applications 
There are a small number of similar posts in the 
Ministry of Supply. Applications may be accepted 
up to 3lst December, 1955, but early application 
is advised as an earlier closing date may be 
announced. Interview Boards will sit at frequent 
intervai 
NDIDATES must be between 21 and 28 
ears of age during 1955 (up to 31 for 
sment members of the Experimental Officer 
und have First or Second Class Honours 
in physics, chemistry, mechanical or elec 
engineering, or mathematics Candidates 
their degrees in 1955 may apply before 
esult of their degree examination is known 
AR TING emoluments in London, including 
'* Extra Duty Allowance for 454 hour weck, 
» £532 and £729 (men), £642 (women), 
ding to periods of National Service and post- 
luate experience rising to £896 (men) and 
99 (women Promotion to Examiners—£934 
9 (men), £820 to £1,144 (women); nor 
fter S years (3 or 4 years in exceptional 
Women's scales subject to increase under 
pay scheme. Good expectation of promo- 
» Senior Examiner, Candidates are recruited 
clective interview 
*PLICATION forms and further information 
from the Civil Service Commission, Scientific 
Branch, 30 Old Burlington Street, London, W.1, 
quoting number 128/55 {$029 
TH Rootes Group Truck Plant, in the process 
im extensive expansion programme, invites 
applications from all grades of Draughtsmen to 
join their design team on a wide variety of chassis 
and body work Excellent working conditions 
with an attractive salary scale, together with 
Welfar and Staff Pension Scheme facilities 
Plea ipply in writing to the Secretarial Depart- 
ment, Commer Cars Limited, Luton {5016 
W HERE do we go from here? We have 
plenty of revolutionary ideas, but it’s up to 
make them practicable If you are an 
while Design Project Engineer who wants 
yur the carrot of an attractive starting 
lord Motor Company Limited, of Dagen 
Essex, are looking into the future and 
Design Project Engineers, with minimum 
standard and a sound knowledge of 
who are determined to play an active 
part in getting new design developments really 
moving. [he posts are permanent and your future 
is secure with a good pension. Reply to Salaried 
Personne! Department quoting reference VPE/2 
{S018 
| ESEARCH and Development Engineers 
required Degree essential and research 
experience an advantage. Vacancies exist in Gas 
Turbine Department and Piston Engine Depart 
ment. Write, stating full training, experience and 
qualifications, to Austin Motor Co. Ltd., Long- 
bridge, Birmingham. (3050 


I 


SITUATIONS VACANT 
NTELLIGENT Junior Draughtsman required 
for position with well-known firm of Diesel 
Engine Manufacturers Knowledge of engine 
design or application of engines an advantage but 
not essential. Excellent opportunities for advance- 
ment. Pension Scheme. Salaries above A.E.S.D. 
rates Apply Personnel Manager, F. Perkins 
Limited, Eastfield Factory, Peterborough. (5031 
[DESIGN Draughtsman required for permanent 
position in expanding Development Depart- 
ment handling wide range of interesting new 
projects. £1,000 p.a. is offered, with incentive 
and superannuation scheme, for man of out- 
standing ability, preferably with wide automotive 
experience. Apply Personnel Manager, Spencer, 
Moulton. Bradford-on-Avon (Nr. Bath) (S019 
TECHNICAL Assistant to Chief Engineer 
required by well-known component manufac- 
turer in North of England. The appointment 
will be mainly administrative and will involve 
liaison between design staff, research dept., and 
customers at high level egg © should have 
full technical education (B.Sc., A.M.I.Mech.E., 
or Higher National Certificate preferred) and 
wide experience of internal combustion engine 
design and operation. Knowledge of production 
methods would be helpful. Applicants should 
already be receiving a minimum salary of £1,000 
».a. Commencing salary according to experience. 
ixcellent prospects for future advancement. 
Write Box 4125, c/o Automobile Engineer. (5021 
YOUNG Engineers required for Research and 
Project Design of new diesel engines and 
associated equipment. Degree or H.N.C. level 
and some practical experience, preferably of 
engine development, required Some specialist 
knowledge of any of the following subjects an 
advantage: Thermodynamics; Combustion; Heat 
lransfer; Fuel Injection Equipment; Instrumenta 
tion Age 23-30. Starting salary up to £750, 
according to qualifications and experience 
Personne! Manager, Davey, Paxman & 
Limited, Colchester 
QI Company, undergoing large expansion, has 
a vacancy in its Head Office in London for a 
Chartered Mechanical or Automobile Engineer 
having good experience in the repair and main- 
tenance of road vehicles Experimental or 
development experience is also very desirable. 
Applicants must have good personality and be 
interested in technical sales activities Good 
commencing salary. Pension Scheme and Life 
Assurance. Applications, giving full details of 
personal particulars, experience and salary 
requirements, to Box 4131, c/o Automobile 
Engineer, quoting Ref. AE687 {5024 
RAUGHTSMEN, Design, required for Axle 
Design Office. Must be over 21 years of age 
and have completed National Service. Must have 
mechanical engineering design experience. Con- 
tributory pension scheme. Applications in writing, 
giving full details of qualifications and experience, 
to Personnel Superintendent, Morris Motors Lid., 
Tractor and ‘Transmissions Branch, Wolseley 
Works, Ward End, Birmingham, 8 [5025 
NEW Design Office of a large Company in 
the Birmingham area offers attractive positions 
for Junior Draughtsmen wishing to enter the 
motor industry. 
APPLICANTS must have good engineering 
background, together with some drawing 
office experience and suitable technical training. 
positions offer good prospects for 
advancement to suitable applicants, together 
with interesting work. 
PPLY in writing to the Chief Engineer, 
stating full details of career to date. Box 4132, 
c/o Automobile Engineer. {S026 
UTOMOBILE Engineer required by 
Manchester firm of Consulting Engineers and 
Claims Assessors. Should have practical and 
technical training to a minimum standard of 
Higher National Certificate. Reply, giving full 
articulars, to Box 4133, c/o utomobile 
sngineer, (5027 
I ABORATORY Assistant required by Simms 
4 Motor Units Ltd. for the research and 
development of electronic and electro-mechanical 
mechanisms associated with the commercial 
vehicle industry. H.N.C. or equivalent standard. 
Apply by letter, stating age, qualifications and 
experience, to Personne! Manager, Simms Motor 
Units Ltd., Oak Lane, Finchley, N.2 {5033 
TOUNG Engineer required for Research and 
Development of Engine Governors and other 
forms of control mechanisms. Degree or H.N.C. 
level and some knowledge of servo mechanics 
required Age 23-30 Starting salary up to 
£750, according to qualifications and experience. 
The post offers considerable opportunities in a 
relatively new and branch of engineering. 
Apply to Personnel Manager, Davey, Paxman 
Co. Limited, Colchester. {5023 
QALES Manager. A new position is open to 
** a top line Sales Executive who has wide 
experience and contacts in the automotive trans- 
mission field and able to organize after-sales 
service. An excellent opportunity for a man with 
the right me ee and purpose to grow with a 
large international organization located in Hert- 
fordshire. Full details of career, with positions 
held, salaries earned, etc., to Box 3721, c/o 
Automobile Engineer. [S017 


SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINERY 


ALL TYPES ~ NEW & USED. 


ASK for LISTS. 


EDWARDS HOUSE, 
359-361, EUSTON RD. LONDON 


Phones: EUSton 4631 & 3771 


and Lansdowne House 
41, Water St., Birmingham, 3 
(CENtral 7606-7) 
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SWISS JEWELLED LEVER 


ARE FULLY 


Whatever use you have for a “ Timer” 

use a PRESTONS STOP-WATCH 

They are all top-quality Swiss precision 
instruments 

Send for our Price List, 

“Swiss Timers in industry” 


RESTONS 


BOLTON (EST. 1869) LANCS. mn 


FORD MOTOR CO., LTD. 
of DAGENHAM, ESSEX 


have good openings for 


Design & Detail Dravghtsmen 


with automobile electrical experience. 
There is also a vacancy for a Lens 
Design Draughtsman conversant with 
all lens requirements, photometrics, 
tests, materials and finishes. Attrac- 
tive starting salaries in accordance 
with experience and qualifications. 
Excellent non-contributory pension. 
Five day working week. Reply to 
Salaried Personnel Department, 
quoting reference VEE. 


At the 
BAR 
wise 
counsel 
suggests 


Made to customers’ specifications in any 
quantity. For precision parts from the bar 
in any metal, particularly those which are 
not produced by the cold head or roll 
threaded process . . . consult the specialist 
machin.sts. 


M.C.L. & REPETITION LTD. 


POOL LANE: LANGLEY BIRMINGHAM 
Telephone : Broadwell 1115 (4 lines) and 1757 


WIRE 
THREAD INSERTS 


aces 


FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel.: COMBE DOWN 2355/6 


RESEARCH ENGINEER 


A vacancy is available in the Midlands 
for a Research Engineer on the design 
and development of air and water 
cooled diesel engines for road transport, 
marine and industrial applications. 
Applicants should possess engineering 
degree, or equivalent qualifications, 
together with soun practical 
experience. 

The appointment is permanent and 
pensionable after initial period of satis- 
factory service and a good salary will 
be paid to a man meeting the stated 
requirements. First class working 
conditions. Box No. 3854. 


COTTON BAGS 


FOR SPARE PARTS Etc. 


Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road 
Telephone: HOP 1784. LONDON, &§.8.1 


EXTRUSIONS ‘BY MARLEY 
Buyers requiring rigid and flexible tubes 
and sections in thermoplastic materials 

should ask for a quotation from 
MARLEY EXTRUSIONS LTD. 
Dept. 131, L Maid , Kent. 


EXPERIMENTAL 
ENGINEER 


Required in the Midlands 
by Old Established 
Manufacturers of Road 
Vehicles. 


Applicants should have sound 
technical training and preferably 
possess University Degree or 
equivalent qualification, Experience 
of Diesel Engines would be of 
advantage. The position is pen- 
sionable offers excellent 
prospects; five-day week, first class 
conditions, 

Write, detailing experience 
and salary required to:— 
The Chief Engineer 
The Maudslay Motor Co. Ltd. 
Castle Maudslay, Alcester 
Warwicks. 


Harrietsham 


The original Quick Detachable Pipe 
Coupling with auto. shut-off valve 


for vacuum or pressure up to 3000 lbs. 


FEENY & JOHNSON LTD. 


:: MIDDLESEX phone: WEMbley 4801 & 4802 


WEMBLEY 


For wall, bench or machine mounting. 


MEK-ELEK Engineering Ltd. 


17, Western Road 


MEKELITE 
=> 


UNITS 


Catalogua sent {rea on request 


MITCHAM, Surrey 


Mitcham 


> 


Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTD ~- BINGLEY 
Phene: Bingley 2226 & 2351 


Grama: ‘Cirelipes Bingley’ 
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—— 
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Stock Aangés  CIRCLIPS 
Cy fiom te /0" : 


The 
General Purpose Oil 
used from Automatics 
to Broaches. 


She 


11A ALBEMARLE 


BER 


STREET, LONDON. 


of their “Bar 
Automatics.” 


at KIRKSTALL FORGE 


The use of SULFLOID ensures :— 
% Extreme Film Strength y Maximum Tool Life 
% Improved Tool Bite Superior Surface Finish 
%* No Swarf—Welding %& Minimum Cycle Time 4 Fewer Operations 


CHEMICAL CO. 


Photo by 
Kirkstall Forge ; 


LTD. 
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Jaguar XK 140 with 
MAZAK die can grille 


Faultless Finish... 


Primarily, the radiator grille serves as a distinctive and decorative feature of the 


general body styling. Geod design characteristics are essential but of equal 
importance is the quality of finish. 

For a grille of character, a one-piece die casting of handsome proportions and 
well-moulded contours has no equal. 

For the smooth, sound skin required for an immaculate plated finish the die casting 


should be in MAZAK. 


ly AZAIX FOR FAULTLESS DIF CASTINGS 


UK PEMBER OF THE CONSOLIDATED ZINC CORPORATION LIMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 
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at the 

; The Aluminium Exhibition, which is to be held at the Royal 

; Festival Hall from June Ist to 10th, will mark the centenary 

E of Aluminium as a commercial metal. 

5 Because of our long association with the Aluminium 
A industry, it is natural that we are providing a number of : 

: exhibits which typify our ability to supply Aluminium 
: castings in the sand and gravity die processes. Large or Be 
small. intricate or simple, it makes no difference to us, 


every job receives the same care and attention. 
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